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Rehabilitation and General Medical Hospi- 
tal desires services of additional Physical 
Therapists, male or female. Near New 
Haven, close to Hartford and Waterbury. 
Fully equipped, air-conditioned Physical 
Therapy Department. Policies and consulta- 
tions by Dr. Thomas Hines, Physiatrist-in- 
Chief, Yale University, Department of Physi- 
cal Medicine. Physical Therapist-in-Charge, 
Miss Charlotte Kinney, B.B., R.P.T. Salary 
open. Personal interview requested. Ad- 
dress Director, Box 440, Wallingford, Conn. 


SELECTED OPPORTUNITIES 


WANTED—PHYSICAL THERAPISTS: (a) Chief and staff; 300-bd 
gen hosp; $415 for chief, $335 for staff; Calif. (b) Apprv’d 
vol gen hosp 100 bds; well-known univ, coll city; N-central. 
(c) Ass‘t supv; outstand’g very Ige univ hosp; min $400; Ige 
univ city; SE. (d) Chief; staff of 3 in active dept, 400-bd, 
fully apprv’d gen hosp; ideal summer, winter resort city; 
Calif. (e) Chief; new child rehab ctr; excel full time & con- 
sultant med staff; 4-6 phys & occ ther in dept; Ige univ city; 
E. (f) Fully apprv‘d vol gen hosp 400 bds; to $400; resort 
univ city 300,000; SW. (g) Gen hosp 100 bds, apprv’d JCAH 
San Francisco Bay area. (h) Staff; fully apprv’d vol gen hosp 
300 bds; excel equip in pt dept; to $400; city 50,000; MW 
(i) College appt, 8000 enrolled; $360 start; lovely city, Calif 


For further information please write Woodward Medical 
Personnel Bureau, 185 North Wabash, Chicago 


“ORTHODUR” PLASTIC 


N E W ARCH SUPPORTS 


FOR MAXIMUM FOOT COMFORT 


Plain or in 
Removable 
Leather 
Pocket with 
Built-in 

Air Cushion 


Write for Prices and Literature 


HOLDWELL ARCH PRODUCTS 
Specialists in Modern Foot Supports 
P.O. Box 205, Gracie Station, New York 28, N. Y. 


PHYSICAL THERAPIST, Staff position. 
Opportunity for varied experience. 
650 bed general hospital, near center 
of cultural and educational facilities. 
Vacation, sick leave and social se- 
curity benefits. Apply Personnel Direc- 
tor, Harper Hospital, Detroit, Michigan. 


PHYSICAL THERAPIST 


An urgent need exists, in a large chemical industry on the 
Texas Gulf Coast, for women. Prefer a registered nurse with 
training as physical therapist, or a college graduate with B.S. 
in physical education and at least one year training as 
physical therapist. Cases involve industrial and orthopedic 
problems. Pleasant working conditions with many company 
benefits such as paid annual vacations, pension and profit 
sharing plan, group insurance, etc. Salary commensurate with 
experience and ability. Interested applicants should write 
Box 456, Archives of Physical Medicine and Rehabilitation, 
30 N. Michigan Ave., Chicago 2, giving in detail training, 
experience, and any other pertinent data in first reply. 


WANTED 


Registered Physical Therapists for immediate 
placement in established Crippled Children’s 
Hospital and rapidly growing comprehensive 
Rehabilitation Center treating wide variety 
of patients. Well-equipped therapy depart- 
ment with pools and adequate space. Em- 
ployee benefits. Maintenance if desired. 
Write: Jack E. Pearson, Morris Memorial 
Hospital and Rehabilitation Center, Milton, 
West Virginia. 


OPPORTUNITIES AVAILABLE 

WANTED: (a) Supervising cerebral palsy therapist; respon- 
sible to assist health officer for supervising and coordinating 
work of physical and occupational therapists; duties include 
teaching; $429-$515; California b) Occupational therapist; 
450-bed hospital college town near New York City 
PHYSICAL THERAPISTS: (c) Two; men or women; one position 
requires 40-50% travel, other 10% travel; headquarters in 
fashionable resort «!i;. Southwest. (d) Staff; physical thera- 
pist; institution specializing in rehabilitation of poliomyelitis 
patients, affiliated university medical school; East. (e) Chief; 
200-bed genera! hospital; New England. (f) Chief; new volun- 
tary general hospital; 300 beds completely air-conditioned; 
resort town, So: theast. (g) Chief; new department, latest 
equipment; one of best departments in entire southwest 
program for both in and outpatients; university city. (h} 
Chief; group of 14 doctors; Midwest. (i) Chief; 300-bed 
general hospital; $400. (j) Staff; 400-bed hospital; college 
town near New York City. (k) Chief; county health depart- 
ment near Washington, D. C 

For further information regarding these opportunities, please 
write Burneice Larson, Medical Bureau, Palmolive Building, 
Chicago. 


OPPORTUNITY 


Registered physical therapist, male or 
female, for supervisory position. Salary 
open. Write Personnel Director, Uni- 
versity of Nebraska College of Medi- 
cine, 4215 Emile St., Omaha, Nebr. 
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— WANTED — 

Immediate placement for registered, quali- 
fied physical therapists (male or female) for 
rapidly expanding physical medicine and 
rehabilitation institute serving two hospitals, 
total 1000 general medical and surgical 
beds, in largest centrally located industrial 
center in Illinois. 


Write: Administrator, Institute of 
Physical Medicine and Rehabilitation, 
619 N. Glen Oak Ave., Peoria, Ill. 


REGISTERED PHYSICAL THERAPIST — Well 
established PM&R unit serving 312 bed 
general hospital. New England College 
town. Liberal personnel policies. Good start- 
ing 
quarters optional. Laundry furnished. Write 
Mr. 


Mary Hitchcock Memorial Hospital, Hanover, 


salary. Semi-annual reviews. Living 


George Stoddard, Personnel Director, 


New Hampshire. 


REMEMBER TO 


REGISTER EARLY 


for the meeting! 


Official registration 


will be open on 


SUNDAY, SEPTEMBER 9 
from 1:00 to 5:00 P.M. 


in the Sun Porch Foyer 


TICKETS FOR THE INSTRUCTION SEMINAR 
AND CONGRESS/ACADEMY DINNER 
WILL BE AVAILABLE. 


PHYSICAL THERAPIST wanted for doc- 
tors’ office—new department. Located 
in community of 50,000. Good salary. 
Apply to Drs. Lebold and Anderson, 
1489 State St., Salem, Oregon. Tele- 
phone 2-3671. 


P. T. specialist for about 15 C. P.-Blind in 
school for blind children only, ages 3 to 21. 
Full time, salary open. N. Y. Teachers’ re- 
tirement plan and social security. Board 
and room or living out. Position open Sep- 
tember 1, 1956, ten months’ contract re- 
newable each year. Write Dr. M. E. Frampton, 
999 Pelham Parkway, New York City. 


HANDI-DRIVE 


(ONE LEVER CONTROL) 


ENABLES THE HANDICAPPED 
TO DRIVE WITH SAFETY 


Safe and confident driving is now possible for anyone 
with a Handi-Drive. Requires only one lever to operate. 
Has 5 times the leverage of an ordinary foot brake. 
Unlike others, it is mechanically operated by smooth 
roller bearing rolling on a cam. Approved by State 
Highway Commissions. 


FREE: A postal card will bring you descriptive literature. 


LEVERAGE HAND BRAKE CO. 
P.0.BOX 853 FARGO, N. D. 
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To enable you to 


SEE and HEAR 


muscle action potentials 


The MEDITRON single and 
dual channel electromyographs 
provide every desired facility. 


Surgical 
Stimulators 


ACCURACY 


DEPENDABILITY Golseth-Fizzell 


constant current 


QUALITY impulse stimulators 


Available soon — instructional 
films in electromyography. Cardiac 
Write today for details. Defribrillator 


THE MEDITRON COMPANY 
| 


708 SOUTH FAIR OAKS AVENUE ° PASADENA 2, CALIFORNIA 
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Georgia Warm Springs Foundation 


GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
In the Care of Poliomyelitis 


This course is open to graduates of approved schools 
of physical and occupational therapy. Such graduates 
must be members of the American Physical Therapy 
Association and/or American Registry of Physical 
Therapists, or American Occupational Therapy Associ- 
ation. 

Entrance Dates: First Monday in January, April 
and October. 

Course | — Emphasis on care of convalescent neuro- 
muscular disease with intensive training in functional 
anatomy, muscle testing, muscle reeducation and use 
of supportive and assistive apparatus. This course is 
complete in itself. 

Course I! —- Three months duration with course I 
prerequisite. Emphasis on care of severe chronic 
physical handicaps with intensive training in resump- 
tion of functional activity and use of adaptive 
apparatus. 

In-Service Training Program —- Fifteen months dura- 
tion at salary of $225 per month plus full maintenance. 
This program includes training in courses I and II. 

Tuition: None. Maintenance is $100 per month. For 
scholarship to cover transportation and maintenance 
for courses I and II, contact National Foundation for 
Infantile Paralysis, Inc., 120 Broadway, New York 5, 
New York. (Scholarships require two years of 
experience). 


For further information contact: 
ROBERT L. BENNETT, M.D. 
Medical Director 
Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


GET YOUR PATIENT 
OUT OF BED 


POSEY 
PATIENT 
SUPPORT 


Patent Pending 


The Posey Patient Support was d d to fill a long- 
felt need. It is used on wheelchairs or conventional 
chairs. It is possible to get a bed-patient up into a 
chair with safety and with no fear of danger. Gener- 
ously designed to accommodate practically all size 
patients and all types of chairs. Available in small, 
medium and large sizes in two models. Standard 
Model, Cat. No. PP-753, $5.85 each. Adjustable 
shoulder strap model, Cat. No. PP-154, $7.50 each. 


J. T. POSEY COMPANY 


801 N. Lake Ave. (Dept. PM)  Pasad 6, Calif 


Now. ..precise, repeatable, 
easily obtained results for... 


electrodiagnosis 
and PLOTNOSIS 


of neuromuscular disorders 


move. CH-3 


VARIABLE PULSE GENERATOR 
and CHRONAXIE METER 


new advanced electronic design e performs 
chronaxie tests e strength duration curves 
e other electrodiagnostic procedures! 


In chronaxie tests, procedures are 
simplified . . . results are obtained 
with minimum instrument manipula- 
tion, through automatic current-doubling. 
All testing procedures are expedited .. . 
results are accurate, repeatable, mean- 
ingful. The new automatic constant cur- 
rent control circuit eliminates error due to 
variations in patient and electrode resist- 
ance. Also, peak output pulse current is 
constantly clearly indicated on a large 
meter to further facilitate electrodiag- 
nosis. For complete information, write: 


@ teca corporation 


80 Main St. ¢ White Plains, N. Y. 
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MOISTAIRE 


UNEXCELLED 


the exact prescribed temperature. 
COMFORT © SAFETY © DURABILITY 


and orthopedic problems. 
®@ Used consistently since 1937. 
For Illustrated information write, wire or call: 


The RI ES Ecupovation 


The Original Heat Therapy Unit 


© A physiologically sound and safe method for the 
treatment of sprains, fractures, and other industrial 


3508 FIFTH AVE., PITTSBURGH 13, PA. 


4 A thoroughly modern 
| private Spa under 


for the delivery of moist heat at ; 2 conservative medical 


supervision 


HOT SPRINGS, VIRGINIA 


Jorman, M.D. Medical Director 


If you are not a subscriber to THE 
ARCHIVES—send in your subscription 
today. Sample copy will be sent on 
request. Subscription price $7.00 per 
year; Canada, $8.00; elsewhere, 
$14.00 the year. 


No other medical periodical gives you such 


“wide coverage” in the field of physical medicine 


and rehabilitation as THE ARCHIVES 


If you are a teacher of physical medicine, a 
research worker, a physicist, or just a clinician — 
if you want to stay abreast of all that is new in 
physical medicine and rehabilitation — you must 
read THE ARCHIVES. 


Each month you will find in this journal inform- 
ative articles, constructive editorials, physical 
medicine news, announcement of new books and 
a wealth of abstracted material dealing with every 
phase of physical medicine and rehabilitation. 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 
AND REHABILITATION, 
30 No. Michigan Ave., Chicago 2. 


Please find enclosed check for $7 [ or bill me [) for one 
year’s subscription to the ARCHIVES. 
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FOR PHYSICAL MEDICINE 
AND REHABILITATION 


REHABILITATION: 


Walking Parallel Bars and Exercise Stair- 
cases of various designs; Posture Mirrors, 
single and triple; Gymnasium Mats in vari- 
ous thicknesses and coverings; Bicycle Exer- 
cisers; Restorator; Progressive Resistance 
Exercise Units; Quadriceps-Gastrocnemius- 
Footdrop Boots; Dumbbells; Indian Clubs; 
Wall Pulleys; Door Pulley Assemblies; 
Guthrie-Smith Suspension Apparatus; Stall 
Bars; Shoulder Wheels with height adjust- 
ment; Manuflex and Gym Kit; Kanavel 
Table; Sayre’s Headslings; Ankle Exercis- 
ers; Large selection of Treatment Tables; 
Timers. 


INVALID EQUIPMENT: 

Everest & Jennings Wheelchairs; Hollywood 
Wheelchairs; Commodes; Walkers; Patient 
Lifters; Standing (Tilt) Tables; Self- 
propelied wheelstretchers; Large selection 
of Crutches, hardwood and aluminum; Cana- 
dian Crutches; Tripod and Four-legged 
Canes. 


HYDROTHERAPY—ELECTROTHERAPY: 
Whirlpools for every use; Hubbard Tanks; 
Paraffin Baths; Hydrocollator Master Units 
and Steam Packs; Ries “Moistaire”; Short- 
wave Diathermy — Consoles and Portables; 
Galvanic-faradic-sinusoidal Generators; 
Ultraviolet Lamps; Infra-red Lamps and 
Bakers; Ultrasonic Generators. 


CEREBRAL PALSY EQUIPMENT: 
Wide variety of Stand-in Tables, Cut-out 
Tables; Kindergarten Chairs, Relaxation 
Chairs; Standing Stabilizers; Crab Crutches; 
Skis; Crawler; Protective Helmets (Head- 
guards); Tricycles. 


ALL your needs 
supplied by ONE 
reliable source. 


SELF-HELP DEVICES: 


For Activities of Daily Living: Toilet and 
Bathing Aids; Automatic Page Turner; 
Reachers; Eating Utensils and other A D L 
Equipment. 


DIAGNOSTIC APPARATUS: 


Chronaximeters; Dynamometers; Newman 
Myometer; Goniometers; Oscillometers; 
Thermocouples and Skin Thermometers. 


New Item o f Interest 


The Newman Myometer Set is now avail- 
able. A sensitive and accurate instrument 
for muscle test- 
ing, it consists 
of two myo- 
meters: 0-15 Ibs. 
and 0-06 lbs. Comes 
with a grip testing 
attachment, and a Pro- 
tractor to measure sup- 
ination and pronation. 


Literature 
Upon 
Request 


Complete 
with 
carrying case. 
Catalog 
#PC-5034 
$150.00 


With our large stock of equipment you 
are always assured of prompt delivery. 


Write for Your Free Copy of our Illustrated Cata- 
log #1056 and for any additional information. 


J. A. PRESTON CORP. 


175 FIFTH AVENUE, NEW YORK 10, N. Y. 
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TOMAC 


For inducing micro-cellular 
vibration. May be applied directly 
with mineral oil or under water. 
Frequency of oscillations remains 
constant—however, intensity of 
vibrations through quartz crystal 
can be varied. Unit is type 
approved by FCC. Approved by 
Underwriter Laboratories. 


Electromatic 
Wheel 
Chair 


Effortless lifting of patients 
in proné or seated positions at the touch 
of simple hydraulic controls. Insures easy, 
safe, and comfortable movement from bed 
to wheel chair, automobile, and bath. 600 
Ibs. lifting capacity. Adjustable base width. 
One of many patient lifts in the RP Catalog. 


Power driven, easily operated. Folds to 112”. 
Ideal for patients unable to propel wheel chairs. 
Operates and maneuvers with fingertip, foot, 
or chin controls, at speeds up to 5 MPH. 
Climbs 7° ramp. Brakes set automatically 
when power is off. 


To receive your Rehabilitation Products Catalog, 
7 and mail this 
Patients are assured of just complete coupon. 


constant stability with ; 


Tripod Cane (at left) 
 ehabilitation —roducts 


All three feet are kept i 
in contact with the floor 1 3 Division of American Hospital Supply Corporation 
at all times by the | ae Department PMR 
flexible rubber mount 2020 Ridge Avenue, Evanston, lilinois 
Dear Sirs: 
= . s Please send me a copy of the Rehabilitation Products 
Canadian Crutches right) Catalog. 
Lightweight, but strong aluminum = | 
and easy to handle. Adjust from l 
28%" to 35”. Hinged arm band | | 
Also available in lightweight steel, (Nome of hospital, clinic, etc.) 
flexible (but not hinged) arm band Depertment—_______ pee 
Address 
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INCREASING 
EVIDENCE 


supports 


the value of... 
ULTRASONICS 


BURDICK ULTRASONIC UNIT 


concerning indications, techniques and advances in the use of 
ultrasonic therapy are speedily accumulating. These reports re- 
inforce earlier evidence of the value of ultrasonic therapy in pain- 
ful joint, muscle and nervous conditions and refine many of its 
applications for more effective treatment. 


They describe experience with ultrasonic treatment of such con- 
ditions as radiculitis, spondylitis and sciatic neuralgia as well as 
the standard indications of bursitis, sprains, rheumatoid arthritis 
and osteoarthritis. 


Engineered to Burdick’s traditional high standards, the Burdick 
UT-1 Ultrasonic Therapy Unit provides an instrument designed 
to meet the most advanced technics of ultrasonic treatment. 


We Shall Be Glad to Send You Abstracts of These Reports. Please Write: 


THE BURDICK CORPORATION MILTON, WISCONSIN 
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bound... 


to give optimal therapeutic results 


AC E RUBBER-ELASTIC BANDAGE 


elasticity for compression body for support 


BECTON, DICKINSON AND COMPANY, RUTHERFORD, N. J. 


BD AND ACE, T.M. REG. U.S. PAT. OFF. 
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Relationships of Rehabilitation Centers to 
Referring Physicians, Medical Societies, 
Medical Schools and Hospitals 


H. Worley Kendell, M.D. 


Joseph N. Schaeffer, M.D. 
Peoria, Ill. 


At the last annual conference of 
rehabilitation centers held in Louisville 
in December, 1954, there was a commit- 
tee report on relationships and affiliation 
of rehabilitation centers with medical 
schools and hospitals. This report was 
accepted by the conference as reflecting 
the opinion of the members. Much of 
this report is applicable to this discussion. 
The introductory remarks consisted of 
several assumptions that are listed as a 
frame of reference for this paper. 

1. The rehabilitation center is a unit of 
the general community health facili- 
ties. In this concept it is not construed 
that the rehabilitation center must be 
an integral part of the physical or fi- 
nancial structure of a hospital; how- 
ever, it should be considered as a part 
of the armamentarium for the medi- 
cal-social welfare of that community. 
The center’s role is determined by the 
services rendered. 

2. In a broad-scope rehabilitation center 
there is a welding of all appropriate 
disciplines for the purpose of enabling 
a disabled person to be as self-sufficient 
as possible. 


. There is an increasing awareness on 
the part of physicians, educators and 
the public of the need to return an in- 
dividual from illness or injury to the 
best adjusted level in the family unit. 


. Every rehabilitation center varies as to 

physical structure, plan of organiza- 
tion, services rendered, and emphasis 
of interest. This is based on origin, 
background, struggle for survival, de- 
mands of the community and other re- 
lated factors. Some centers are prin- 
cipally educational facilities, some 
physical conditioning, and _ others 
strictly medical, still others offer a 
combination of services. 


Role of the Physician in the Center 


It can be seen that a rehabilitation 
center is considered a part of the com- 
munity health facilities. The concept 
that something less than health exists in 
the individual who needs the services 
of a rehabilitation center immediately 
brings the physician into the picture as 
a key figure in the process of rehabili- 
tating the disabled. The absence of 
health implies illness or injury. This may 
seem like such a basic assumption that 
it should not have been mentioned, but 
a significant number of key individuals 
in the country’s rehabilitation centers 
have jealously de-emphasized the role of 
the physician in their institutions. Al- 
though all centers recognize that certain 
aspects of rehabilitation should be di- 
rected by the physician, the methods of 
obtaining this medical direction vary 
greatly. Some centers have full-time 
medical direction; on the other end of 
the scale are the centers that allow the 
referring physician, no matter what his 
training or interest, to prescribe the med- 
ical part of the program. In these latter 
type centers, where the therapists and 
nonmedical personnel actually prescribe 
treatment with only a bare minimum of 
medical supervision, less than adequate 
medical services are furnished the pa- 
tient. 

Why have such centers resisted ade- 
quate medical direction? Part of the 
fault has been with the medical pro- 
fession itself. Not enough physicians have 
had the experience or training to pres- 
cribe intelligently the medical portion of 
a rehabilitation program. Hence, when a 
physician other than a physiatrist has 
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had the responsibility for medical direc- 
tion, the tendency has been to allow the 
therapist to carte blanche, 
with any type treatment he felt might 
help the patient. 


proceed, 


Another fault is the failure to accept 
and realize that other disciplines are as 
important as medicine in returning pa- 
tients to an adjusted place in the com- 
munity. A might be well 
trained in prescription of the various 


physician 


therapies needed for physical restoration, 
but if he overemphasized the physical as- 
pects and blocked the psychological, so- 
cial, and vocational services, he would 
not be a good medical director of a re- 
habilitation center. 
in avoiding integral medical direction 


Of course, a factor 


which is present but seldom stated is the 
feeling on the part of a center director 
that the physician will take from him 
part of the authority and prestige that is 
due him as a result of his position. Many 
center directors have struggled to build 
up an organization, frequently without 
too much help from the medical pro- 
fession. It is difficult for them to accept 
a physician who merely has to step into 
a high position in the organization and 
who, if not indoctrinated, might destroy 
a fine balance of the varied services of- 
fered by the center. 


Directors of rehabilitation centers have 
given many reasons for not providing in- 
tegral medical Some 
said that their centers operate on such 
a small scale and with a limited budget 
that they feel they cannot pay for the 


direction. have 


services of a full-time or even part-time 
medical director. Others state that qual- 
The 


most damning criticism of integral med- 


ified physicians are not available. 


ical direction comes from directors who 
have had unfortunate experiences with 
physicians. Some physicians have taken 
on the job as medical director and then 
have antagonized other members of the 
medical profession by using their position 
to build up a private practice or by 
failing to provide 
to the 
words, 


adequate information 
referring other 
they 
jealousies to arise. 


physician. In 


have allowed professional 


ARCHIVES of PHYSICAL MEDICINE & REHABILITATION 


1956 


Aug., 


Relationship of Center 
to Referring Physician 


The easiest way to antagonize the re- 
ferring physician is to have him feel that 
the center medical director is 
his patients.” 
his referral of patients to the center will 
The 


backward to keep the family physician 


“stealing 
If he gets this impression, 
cease. director must lean over 
informed as to the progress of his patient. 
Since the family physician must be res- 
ponsible for the continued long-time care 
of the patient, the more he knows from 
the beginning the better long-range pro- 
gram he will be able to provide. He 
must be consulted frequently regarding 
change in treatment or program. In other 
words, he must become a part of the re- 
habilitation team. Although this constant 
exchange of information between the cen- 
ter medical director and the referring 
physician takes time, the time is well 
spent because it helps provide better 
services to the patient as well as helps 
to indoctrinate the referring physicians 
in the concept and philosophy of rehabi- 
litation. 


One of the best methods of establishing 
good working relationships with _re- 
ferring physicians, especially in centers 
with integral medical direction, is for 
the medical personnel to be well-trained 
physicians completely conversant with 
their specialties and the prescription of 
When the re- 
ferring physicians realize that such indi- 


the various therapies. 


viduals are available to provide services 
for their patients, they will use the cen- 
ter to the maximum. Contrariwise, if the 
medical directors are not well trained 
compare favorably with 
other specialists of similar age and expe- 


and cannot 
rience, the center will not be attractive 
to other physicians seeking the best for 
their patients. 


Rehabilitation directors, whether med- 
ical or nonmedical, have found that the 
best to establish ideal relation- 
ships referring physicians and 
organized medicine is the medical di- 


person 
with 


rector or, in those centers without such 
a person, another physician with the cen- 
ter’s best interests at heart. 


Fam 

=a 
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REHABILITATION RELATIONSHIPS 


Relationship of Center 
to County Medical Societies 


The relationship with the county med- 
ical societies also must be handled dip- 
lomatically. A new center should have 
the support of all the county medical 
societies in the area from which it will 
draw patients. The organizational plan 
of the center plus its operating policies 
should be presented to the societies for 
comment. The center must have ap- 
proval by organized medicine of all pol- 
icies that involve the ethics of medical 
practice. Usually if medical organiza- 
tions are aware of all the details of a 
center and can be a part of its planning, 
they will support it, but if they are in- 
formed of its existence after the center 
is in operation and then asked for help, 
they will look for reasons to defeat the 
purpose for which the center is devel- 
oped. The formation of a medical ad- 
visory committee selected at least in part 
by the local societies will make the so- 
ciety membership realize that they are 
a part of the development of a new 
health facility. 


Members of a medical advisory com- 
mittee should be changed frequently in 
order that more of the private practi- 
tioners can learn of the functions, prob- 
lems, and plans of the center. Probably 
the best method of rotating committee 
members is to have them serve for three 
vears with one third going off the com- 
mittee each year. In this way continuity 
of advice is maintained but new blood is 


added periodically. 


The meetings of the medical advisory 
committee should be regular affairs with 
a well-planned agenda and conducted in 
a business-like manner. The ability to 
lead such a meeting is an important at- 
tribute. If the busy practitioners are 
made to realize the value of their sup- 
port and advice in conducting a center 
in a snappy, well-organized meeting, 


they will be more apt to attend the ses- 
sions and become strong supporters of 
the program. If they attend a meeting 
where only vague generalities are dis- 
cussed with no concrete decisions arrived 
at, they will be prone to be “knockers” 
instead of “boosters.” 
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Relationship of Center 
to Medical Schools and Hospitals 


Some centers have no direct relation- 
ship with medical teaching facilities such 
as hospitals or medical schools. Perhaps 
for a particular center, there need be no 
connection. Systems of affiliation include 
the center that is within the physical 
plant of the medical facility and oper- 
ates on the basis of a written working 
agreement, the center that has no phy- 
sical affiliation with the medical facility 
but operates on a written agreement, and 
the center that has only informal 
working relationships with the medical 
facility. 

Some of the advantages and disad- 
vantages of developing special working 
relationships, as outlined at the last con- 
ference of rehabilitation centers, are as 
follows: 

Advantages 

1. Training of professional personnel. 

2. Mutual exchange of ideas that stim- 
ulate professional growth. 

3. Provides atmosphere for the team ap- 
proach. 

4. Consolidation of physical facilities 
may reduce cost of operation. 

5. Service to patients from students un- 
der supervision. 

6. Source of personnel for affiliating 
centers. 

7. Encourages recruitment of students. 

8. When directly affiliated with a med- 
ical school, the center may have a 
subtle impact on the teaching curri- 
culum. 

9. May facilitate earlier development of 
the total rehabilitation services to the 
patient. 

10. May release hospital beds designed 
for acute cases. 

11. Broadens the scope of operation of 
the center. 

12. Provides opportunity and material 
for research. 

13. Prestige. 

14. May benefit from special grants and 
endowments. 


Disadvantages 
1. Danger of overemphasis on the phy- 
sical aspect of disability. 
2. Acute hospital atmosphere may not 


be conducive to the philosophy of to- 
tal rehabilitation. 

. May 
plant. 


limit 


expansion of physical 


4. May increase cost of operation. 


. May cause loss of referrals from the 
physicians not affiliated with the hos- 
pital. 

6. May affect established endowments, 

legacies, and memorials. 


. May affect the relationship and sup- 
port of community agencies. 

8. May be a sacrifice of staff time for 
teaching purposes. 


. Instances may arise when obligations 
for special services will interfere with 
a comprehensive rehabilitation pro- 
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10. May cause the center to lose its 
identity as a special facility. 

The members of the conference of 


Rehabilitation Centers expressed a gen- 
eral opinion that there is a need for the 
expansion of existing facilities and de- 
velopment of comprehensive rehabilita- 
tion centers. The conferees felt that three 
elements should be contained in these fa- 
cilities: first, service to patients; second, 
educational programs (highlighting the 
training of professional 

third, and study 
Hence, the logical conclusion is 


personnel] ) ; 
research programs. 
that, 
where service to patients can be main- 
tained and improved, affiliation with 
medical educational facilities should be 
encouraged in order to enhance educa- 


gram 


tion and research. 


THE AMERICAN ASSOCIATION OF 


ELECTROMYOGRAPHY AND ELECTRODIAGNOSIS 


Third Annual Scientific Session 


Sunday, September 9, 1956 * The Ambassador, Atlantic City, N. J. * Surf Room 


8:00 A.M. 
9:30 A.M. 


Registration. 


Electromyography in Private Practice. James L. Golseth. 

The Value of Electromyography in a Military Hospital. B. L. Crue. 

An Evaluation of Certain Practical Aspects of Clinical Electromyography. 
J. B. Rogoff, and Edward F. Delagi. 

Electromyography in the Diagnosis of Acute Polyneuritis with Particular 
Reference to this Disease and Industrial Injuries. A. A. Marinacci, and 
Carl W. Rand. 

Isolated Musculocutaneous Nerve Injury-Traumatic (Case History). 

Lewis A. Leavitt. 

Unusual Clinical Contributions in Electromyography. 
Arthur A. Rodriquez. 

Electromyographic Studies of Six Patients Having an Unusual Myasthenic 
Syndrome. Edward H. Lambert; L. M. Eaton, and E. D. Rooke. 


LUNCHEON 


Y. T. Oecester, and 


Electrovasography — A Quantitative Diagnosis Adjunct in Peripheral Vascular 
Unit Potential Patterns in Poliomyelitis. Ernest F. Adams, and G. Clinton 


Studies in Cross-Education. R. Gregg; A. Mastellone, and J. W. Gersten. 
Electromyographic Study of Extraocular Muscles in Man. Joseph Moldaver, 


Variations of the Electromyographic Pattern in Myogenic Disease. 
Quantitative Study of Knee Jerks by Electromyography. Gerald Hirschberg, 


Electric Activity of the Resting Muscles in Progressive Muscular Dystrophy. 


1:30 P.M. 

Disease. Lewis Cohen. 

Knowlton. 

and Goodwin M. Breinin. 

Max Karl Newman. 

and Phillip Bergman. 

L. D. Amick; Edward H. Lambert, and J. A. Bastron. 
4:30 P.M. Business Meeting — Surf Room. 
6:00 P.M. Social Hour and Dinner — Room 110. 
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Organization and Administration of a 
Community Rehabilitation Center 


Vivian Shepherd 
Kansas City, Mo. 


Recent years have seen increasing in- 
terest and concern on the part of the 
general public toward the problems of 
the disabled and the seriously hand- 
icapped. This concern has led to com- 
munity study and planning for services 
to these groups out of which has come 
a great interest in community rehabili- 
tation centers. Usually, as in promotion 
of any community activity, a small incu- 
bating coterie of intensely interested per- 
sons gives leadership in community or- 
ganization for the center. If through the 
efforts of this group the community 
needs have been studied sufficiently to 
warrant the beginning of a center, a 
great amount of community education 
and interest will already have been ac- 
complished through the many groups 
and agencies involved in a survey or 
study of community needs for the hand- 
icapped. Often this interest can be fos- 
tered by a group such as the health 
the local council of social 
agencies. When such a framework is 
used, there is already a wide representa- 
tion, both lay and professional, of per- 
sons and agencies concerned with the 
needs of the local community which, 
after study, can recommend the forma- 
tion of a center. 

One of the major points in organiza- 
tion for a center and its progress after 
formation is to create widespread interest 
and participation by as many groups as 
possible. This can be accomplished by 
planning groups, a board, and commit- 
tees that are truly representative of the 
many widely diverse groups in the com- 
munity. Active support and _ interest 
must be obtained from such groups as 
the local medical society, official agencies 
concerned with rehabilitation and wel- 
fare, voluntary health organizations that 
have a stake in the rehabilitation of the 
group of disabilities they represent, com- 
munity agencies, civic and church groups, 
labor organizations, and business and in- 
dustrial groups. 


council of 


The benefit from this wide-spread in- 
terest and support is tremendous. Usu- 
ally community rehabilitation centers are 
privately organized within the commu- 
nity they serve and come into being only 
when community need and support are 
sufficient; they are built and financed by 
community funds. In our democratic so- 
ciety, community rehabilitation centers 
are a completely natural development. 
Community sponsored, community fi- 
nanced, and community controlled, they 
are close to the people. The participation 
of these individuals and groups also pro- 
vides a situation wherein a great many 
citizens come to have a first-hand under- 
standing and appreciation of what reha- 
bilitation really is. They come to grips 
with the problem and they learn what 
disability means to a community. What 
they learn is communicated again and 
again to the public through many chan- 
nels. Only through such education and 
understanding can services to the dis- 
abled become adequately supported.! 

The kind of community relationship 
to be developed and maintained must be 
warm and dynamic; groups and individ- 
uals should have a feeling of being an 
integral part of planning, promotion, and 
progress. Many ways of developing such 
relationship for various purposes are use- 
ful but nothing can compete with per- 
sonal contact made by the staff, board, 
and volunteers. In order to get the kind 
of support needed, particularly in the 
early stages of growth, many face-to-face 
contacts must be made and this may in- 
volve the staff, officers, and friends of the 
organization. 

Many types of activities for fostering 
good community understanding and sup- 
port are available. These include inter- 
agency conferences; publication of in- 
formational and educational material, 
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annual reports, newsletters, and bulletins 
in the journals and news organs of med- 
ical and lay groups. Radio and televi- 
sion can be utilized for live shows or re- 
cordings, slides, and films of the activi- 
ties of the center. Demonstrations and 
exhibits 
medical and lay groups. 
the center by students of nursing schools; 


can be prepared for various 


Field trips to 


of physical, occupational, and speech 
therapy and of other related 
fields should be encouraged. Advisory 


( lasses: 


committees can be established to con- 
sider such problems as public relations, 
finance, employment of the handicapped, 
and medical management. Volunteers 
can be recruited for routine and special 
duties. 

The foregoing are but suggestions as 
to types of activities toward community 
organization and support of a rehabil- 
itation center. The actual program will 
vary from community to community de- 
pendent upon the needs, leadership, and 
ingenuity Good community 
relationships are a necessity and entail a 
never-ending awareness of all the aspects 


available. 


of the center program and its impact 
upon the community as a whole. To 
have a good program is not enough; 
others must know about it in order to 
provide for and use its services for the 
rehabilitation of the disabled. This can 
be accomplished only through a con- 
stant program of strengthening commu- 
nity relationships. Also, if the center is 
to achieve its avowed purpose it must be 
administered carefully and efficiently. 


Administration 


The following statements on the ad- 
ministration of a_ rehabilitation 
are an adaptation of a portion of an ex- 
cellent book, Principles of Hospital Ad- 
Revised edition 


center 


ministration 
R. McGibony 
Center operation and administration 
is growing more complex with the rapid 
expansion of interest in rehabilitation, 
scientific 


by John 


and 
crease in demands for rehabilitation cen- 
ter service. Centers must keep abreast 
of this progress. As the center takes its 
place in the life of the community, there 
is urgent need for efficient administra- 


progress, consequent in- 
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tion, but this does not mean in business 
practices alone, important as this may be. 

Most _ rehabilitation have a 
board of directors of representative citi- 


centers 


zens who set the over-all policies of the 
center and who, in turn, delegate to an 
executive director the responsibility of 
carrying out its expressed policies. The 
executive director’s responsibilities are 
most intimately connected with the cen- 
ter’s place in the community. It might 
well be said that the center’s obligations 
are virtually the same as the director’s. 
The director is often the personification 
of the center to the community. 

For these reasons, it is imperative that 
great care be exercised by the board of 
directors in the selection of the person 
who will direct the formation and pro- 
gress of the center program. It is also 
imperative that the executive director 
and the medical director be chosen early 
in the planning stage so that guidance 
and counsel will be available to the board 
as it makes decisions that will affect the 
future success of the center. 

There must be a careful delineation 
of responsibility and duties between the 
board of directors and the executive di- 
rector at the very beginning. The board 
expects to be kept fully informed of the 
results produced by methods used and 
details used to obtain them. The board 
expects counsel from the executive di- 
rector in the formulation of policy. His 
familiarity with detail of operation makes 
his advice invaluable in this respect. 
Likewise his presence at the deliberations 
of policy shaping enables him not only 
to carry out the expressed determinations 
but also to interpret and be guided by 
the intent behind them. 

It is the responsibility of the executive 
director to prepare a budget for ap- 
proval of the board. This would include 
an estimate of income and an estimate of 
expenditures which, when approved by 
the board, becomes the authority for the 
director to make such expenditures. Fund 
raising is primarily a responsibility of the 
board, but the director should be ex- 
pected to help foster relationships in the 
community that will help the board in 
this endeavor. 

The board must be helped to realize 
that the responsibility of the director to 
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REHAB CENTER PROBLEMS 


the patient is a vital one and second only 
in importance to the relationship of the 
physician to the patient. Both legally 
and morally the patient places himself 
in the hands of the center, as personified 
by the executive director, with implicit 
faith that everything for his safety and 
proper care will be provided. 

The director is obligated to the staff 
members to provide and maintain faci- 
lities, equipment, and assistance in order 
that they may carry out their responsibi- 
lities to the patient with the greatest of 
ease and efficiency. 

The director should have 
authority to employ, direct, discipline, 
and dismiss personnel. This should be 


executive 


accomplished in collaboration with the 


medical director and department heads, 
in accordance with written rules, regu- 
lations, and outlines of employee duties. 
In his relationships with employees, he 
must realize that they may reasonably 
expect that he has a responsibility to 
provide them with a framework of or- 
ganization and proper physical facilities 
in which they may carry out their as- 
signed duties. He must be ever cognizant 
of their needs and must coordinate and 
correlate their efforts. He must provide 
them with decent working conditions, 
see that they are adequately compen- 
sated, and furnish an incentive for in- 
creased efficiency. To do a good job, 
the staff must be convinced that it is 
worthwhile. 

The duties of the executive director 
cannot be limited to the walls of the cen- 
ter. Centers are maintained by commu- 
nities so that they may have the rehabil- 
itation service they need. In order to 
provide this service it is incumbent upon 
the director to ascertain that methods 
employed are keeping pace with the new 
developments in the field generally. The 
board should insist that he cooperate 
with other community agencies, partici- 
pate in local and national organizations 
that are constantly striving to improve 
services, and bring back for his own cen- 
ter the progressive ideas that are devel- 
oped. He is expected to assist and pro- 
vide leadership in community efforts 
toward better rehabilitation for the dis- 
abled. He must also be able to interpret 
the role of the center and the worth of 
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rehabilitation to various groups and 
should be able to talk and write con- 
vincingly as the center will be judged by 
the impression he makes in public or 
written statements. His affiliations with 
national, state, and local organizations 
will lend prestige to the center if he car- 
ries out these responsibilities capably. 
All of the foregoing constitutes much 
to be asked of any one person and such 
total competency may be found in few 
individuals; however, on every board 
and in every community are resources 
that may be tapped to assist the director 
in many such as finance, ac- 
counting, law, and public relations. He 
need not be an expert in all these fields 
to operate a center efficiently, but if he is 
to utilize and correlate all of these re- 


areas 


sources available to him, he must have 
certain basic qualities. He must have a 
deep understanding of and appreciation 
for the principles and philosophy under- 
lying the rehabilitation of the disabled 
and a wide knowledge of the skills and 
technics necessary to achieve the best 
rehabilitation possible. 

He should have the desire to help 
others; he should be always mindful that 
the entire center revolves about the pa- 
tient and that the patient’s welfare comes 
first. Understanding of people and of 
people’s needs are, therefore, requisites. 

The executive director should be an 
emotionally mature and stable person 
since the major portion of his time in- 
volves work with other people — the 
board, committees, the staff, patients, 
and community groups. He should pos- 
sess the ability to attract people and to 
inspire their confidence and loyalty. He 
must have such qualities as initiative, pa- 
tience, loyalty, sense of fairness, leader- 
ship, and willingness to accept criticism, 
particularly, constructive criticism. A 
sense of humor helps — none can afford 
to take himself too seriously. 

A business organized for profit would, 
perhaps, best be served by a single exec- 
utive with a great deal of authority, but 
an organization set up with service to the 
community as a principal object must 
deal with the general public with a more 
subjective and understanding approach. 
The policies cannot be as arbitrary as 
in a profit organization. Usually the ad- 
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ministrative pattern of the center is de- 
termined by the obvious fact that com- 
munity financial supplementation _ is 
essential. In order to stimulate this sup- 
plementation, actual participation by 
influential citizens at the policy making 
level of the center is necessary. 

Four major elements comprise the ad- 
ministrative structure of a center: the 
board of directors, the medical director, 
the chief executive officer, and a depart- 
mentalized personnel with a competent 
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head of each department. Such a struc- 
ture offers several challenges to good or- 
ganization and often the needs of the 
patient require some sacrifice of admin- 
istrative efficiency, for the center is pri- 


marily a service organization. Good 


management then must be attuned to 
the philosophy of rehabilitation, to the 
physical and emotional care of patients, 


to the psychology of personnel relation- 
ships, and to the economic and cultural 
pattern of the community. 


Observations of Neck and Shoulder Girdle 
Muscle Action. Dorothy M. Dean. Phys 
Therapy Rev. 36:112 (Feb.) 1956 


Muscle function was studied in a patient 
who had recently undergone a radical neck 
dissection on the right. During the surgery 
the sternocleidomastoid muscle on the right 
was removed, the spinal accessory nerve was 
cut, and the dorsal scapular nerve was in- 
jured. Because of these nerve injuries there 
was no function of the trapezius and there 
was severe weakness of the rhomboids on the 
right. Pictures of the patient’s shoulder during 
various motions this article and 
show well the levator scapulae and rhomboid 
muscles. 


accompany 


Physical therapy consisted of luminous in- 
frared, light massage to the face and neck, 


active and passive stretching of the contrac- 
tures present, and active exercises of the head 
and shoulder. Three months after surgery 
and one and one-half months after physical 
therapy was started it was noted that there 
was no marked abnormality of function of 
the shoulder. The arm could be elevated in 
the frontal and sagittal planes through 170 
degrees. Functional motions which showed 
the greatest handicap were scapular retraction 
and elevation power. The levator scapulae 
though hypertrophied maximally could pro- 
vide only minor assistance in retraction and 
elevation. 

The patient was able to use the extremity 
well. Lifting heavy weights was very tiring. 
The patient was able to cast with a fly rod 
while fishing for two hours without tiring. 


Pectoralis Minor Tenotomy and Anterior 
Scalenotomy with Special Reference to the 
Hyperabduction Syndrome and “Effort 
Thrombosis” of the Subclavian Vein. J. W. 
Lord, Jr., and P.W.Stone. Circulation 
13:537 (Apr.) 1956. 


Five cases of the hyperabduction syndrome 
are presented. Neurovascular compression oc- 
curs following repeated or prolonged hyperab- 
duction of the arms at the primary site at 
which the vessels and nerves emerge from be- 
neath the pectoralis minor tendon. A second- 
ary site of compression is the interval between 


the clavicle and first rib. Pectoralis minor 
tenotomy and anterior scalenotomy were done 
with gratifying results in four out of five pa- 
tients. Three of the successful cases presented 
a thrombosis of subclavian or axillary vessels. 
The unsuccessful case was felt to be due to a 
combined hyperabduction-costoclavicular syn- 
drome in which primary claviculectomy would 
have afforded a more satisfactory result. Cer- 
vical rib, hypertrophic anterior scalene muscle 
and a narrowed space between clavicle and 
first rib must be differentiated from the true 
hyperabduction state. 
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Financial Arrangements for the Practice 
of Physical Medicine and Rehabilitation 


Oscar O. Selke, Jr., M.D. 
Houston, Texas 


A survey was made in June, 1955, to 
determine how physical medicine and 
rehabilitation was being practiced in the 
United States in regard to business ar- 
rangements. The purpose was to acquaint 
physiatrists with trends in methods of 
practice, and to provide such information 
to physicians interested in entering the 
specialty. The findings in this survey 
should not be interpreted as representing 
any ideal method of practice, but only 
as reflecting existing methods of practice. 

The survey was made of the diplo- 
mates of the American Board of Physical 
Medicine and Rehabilitation as listed in 
the 7th edition of the Directory of Med- 
ical Specialists. This group was chosen 
in preference to membership of the 
American Society (now Academy) of 
Physical Medicine and Rehabilitation 
because it comprised a larger group. It 
was chosen in preference to membership 
of the American Congress of Physical 
Medicine and Rehabilitation because 
many Congress members do not practice 
primarily physical medicine and _ reha- 
bilitation. The survey was aimed at phy- 
sicians who were primarily interested in 
this specialty and who were attempting 
to fashion their practices around the pe- 
culiarities of the specialty. 

A total of 228 questionnaires was sent 
out; 173 were returned — a percentage 
return of 76 per cent. Five question- 
naires returned could not be used in 
compiling the report. Some question- 
naires contained answers to one or more 
questions that were not counted because 
of improper marking. 


Summary 


Salaries and private fees were the pop- 
ular types of financial arrangements. 
Only 12 per cent of physiatrists had per- 
centage arrangements with hospitals, and 
such income amounted to only 5 per cent 
of the total national income of physi- 
atrists. In most hospital arrangements, 


the hospital owned the equipment and 
paid the therapists; but in 33 per cent 
of hospital arrangements, patients were 
billed either by the physiatrist or in the 
physiatrist’s name. 

Sixty-five per cent of the national in- 
come of physiatrists was derived from 
salaries, with 82 per cent of physiatrists 
deriving all or part of their income from 
salary arrangements. These figures were 
not weighted by a predominance of re- 
plies from the Armed Services and Vet- 
erans Administration. check-back 
showed that 27 per cent of physiatrists 
were in the Armed Services and Veterans 
Administration, and that 26 per cent of 
replies received were from this group. 

Eighty-four per cent of physiatrists de- 
voted 100 per cent of their practice to 
physical medicine and rehabilitation; 54 
per cent reported having income from 
private fees, but only 12.5 per cent de- 
rived their entire income from private 
fees; 38 per cent maintain private offices 
separate from any hospital affiliation. 

The following charts represent the sur- 
vey results: 


Percentage of Physiatrists’ Practice Devoted to Physical 
Medicine and Rehabilitation 


No. of Physiatrists 


Percentage of Practice 


20% 2 
50% 4 
60% 
70% 
80% 
90% 


100% 


Number of Physiatrists Whose Professional Income 


Includes: 


Private fees 
Salary arrangements 


Percentage arrangements 


477 


478 ARCHIVES of PHYSICAL MEDICINE & REHABILITATION Aug., 1956 
Number of Physiatrists Whose Professional Income Hospital or Clinic Physical Medicine and Rehabilitation 
Consists of Depts. 
By By By Physiatrist 
Private fees only 21 Physiatrist Hospital and Hospital 
Salary only 68 
Equipment 
Percentage arrangement only 1 Ownership 6 103 1 
Paying of 
Therapists 6 103 4 
Breakdown of Proportionate Sources of Income 10° 


of Physiatrists 


Percentage 
Private Fees, Salary, Arrangement, 
% of Income No. No. No. 
10% 16 7 
20% 10 7 
10 4 
) 12 14 
60 { 4 
6 
100° 1 68 


Arrangements of Percentage Division of Receipts 


Number of Physiatrists* 


Percentage Based on Based on 
Division Gross Receipts Net Receipts 
10-297 6 
30-39% 

10-59% 
0-79% 1 
*Two physiatrists reported having combinatior 


salary-percentage arrangements with hospitals 


Mode of Private Practice No. 

Individual Proprietorship 70 
Partnership 4 
Group practice 13 
Source of Patients in Private Practice No. 

Referred from other physicians only 44 


Accept without physician referred 


Type of Private Practice No. 
Consultation only 6 
Consultation and Treatment 64 


Of the Physiatrists Reporting Income From Private Fees: 


60 maintain a private office separate from any hos- 
pital affiliation 


32 do not maintain a separate office 


*By physiatrist through hospital 


VA, Military, and Government 
cluded in above. 


Hospitals not in- 


Number of Hospital PM&R Departments Physiatrists 
Direct 


No. of Hospitals 


PM&R Depts each directs Physiatrists, No. 


0 13 
1 76 
2 45 
3 17 
4 


Distribution of Physiatrists in Full Time Positions 


Where Employed No. 
Private hospitals or clinics 28 
Local and state government institutions 4 
Veterans Administration 35 
Armed Forces 
6 


SALARIES 


65 % 


PRIVATE 


FEES 
30 % 


Total National Income of Physiatrists 


ia, 
on 
2 
ae 
4 
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Questionnaire Sent To Physiatrists 


These Simple Questions Will Take You 144 Minutes to Answer 


t 


What percentage of your practice is devoted to Physical Medicine and Rehabilitation? 


Circle: 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Under what financial arrangement do you practice PM&R? 
Per Cent PM&R Income (circle) 
Private Fees 10 20 30 40 50 60 70 &0 96 100% 
Salary 10 20 30 40 50 60 70 80 90 100% 
Percentage 
Arrangement 10 20 30 40 50 60 70 gO 90 100% 


what 


If you receive a percentage division of receipts, 


Based on gross receipts. 


is the arrangement? 


What Percent 
10-29 


(circle) 


Based on net receipts 30-39 
40-49 
50-59 
60-69 
70-79 
If you direct a hospital or clinie PM&R facility: (circle) 
Who owns the equipment ? The physiatrist Hospital Both 
Who pays the therapists? The physiatrist Hospital Both 
Who bills the patients for services rendered? The physiatrist Hospital The physiatrist 
thru the hospital 
In how many hospitals do you direct PM&R depts.: (circle) 0 1 2 3 4 5 


Do you maintain a private office for PM&R separate from any hospital affiliation 


Yes No 


If you are in active private practice is it As an individual proprietor, In partnership, 


In group practice. 


In your private practice, do you take patients: Only on referral from other physicians, 


Without referral, Consultation only, Consultation and treatment. 


If you 


are not in private practice, are you: 
Full time in a private hospital or clinic. 
Full time in a local or state government institution. 
Full time with the Veterans Administration. 
Full time with the armed forces. 
Full time teaching. 

Full time medical research. 
Full time industrial. 


Other full time ~ 


9. 


Clinical Analysis of Static and 
Dynamic Patterns in Cerebral Palsy With a View 
to Active Correction 


A. Molhave 


P. Plum 
Copenhagen, Denmark 


Cerebral palsy may be defined as a 
disease characterized by chronic dvysfunc- 
tion of the 


caused by an 


neuromuscular apparatus 


inactive brain lesion and 
frequently combined with other cerebral 
dysfunctions. This 


inherited 


definition excludes 


tumours, and embrvogenetic 
lesions of the encephalic part of the cen- 
tral that 


affect the spinal cord, peripheral nerves, 


nervous system, and diseases 
muscles, and supporting apparatus. Al- 
though this is a compromise between an 
etiological and a symptomatological defi- 
nition, it has certain clinical advantages 
as regards diagnosis, and 
treatment. 

Since the brain lesions vary widely in 
and extent,':? the degree 
and nature of the symptoms of the defi- 
The 


muscular 


prognosis, 


localization 
ciency differ considerably. symp- 


toms may involve the appa- 
ratus alone or other areas, such as speech, 
vision, hearing, and intelligence, accord- 
ing to the location of the lesion. The 
impaired function of the nervous system 
manifests itself by 


system,* 


malfunction of the 
muscular ‘ 
rigidity, and 
Any one of these symptoms may be pres- 
This 


discussion deals chiefly with spasticity. 


such as spasticity, 


athetosis, tremor, ataxia. 


ent or they may be in combination. 


is characterized by 
hyperexcitability.*° This 


A spastic muscle 
is manifested 
by exaggerated tendon reflexes and in- 
creased tonus when there is contraction 
of the antagonist, and it contracts in re- 
sponse to passive extension “clasp- 
knife” phenomenon). Electromyographic 
studies of the spastic muscle indicate in- 
creased excitability, irradiation, and syn- 
chronization.* The ability to do volun- 
tary contraction is reduced. This results 
in decreased strength, muscular atrophy, 
and reduced speed of selective and co- 


ordinated movements 
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With such functional disturbances of 
the neuromuscular systems, a_ patient 
with mild to moderate spasticity of the 
muscles is able to perform most voluntary 
movements with reduced strength and 
varied excursions. Whether and how a 
movement can be performed depends on 
whether the movement is to start from 
some abnormally altered posture or posi- 
tion In our 
opinion, this is a factor of great impor- 
tance in order to understand and treat 
dyskinesia 

The primary cause of these disturb- 
ances in dynamic function is an abnor- 
mality of the cortical and presumably 
the subcortical function.’ As a result, the 


or from a corrected one. 


innervation of the anterior horn cell is 
not integrated in the normal way, espe- 
cially in regard to the total effect of the 
The reduced 
inhibition of the proprioceptive impulses 
exerts a different effect on the various 
depending on_ their 
strength and on the degree to which 
their The 
more a muscle group is engaged in coun- 


proprioceptive impulses. 


muscle groups, 


function maintains posture. 
teracting gravity, the more developed is 
the function of its proprioceptive appa- 


ratus consequently, it will re- 
spond more to stretching.!! 

The aim of treatment should be res- 
toration of the defective function by 
long-term utilization of the total ability 
of the patient. This difficult task is com- 
plicated by children being presented for 
treatment too late and because the nu- 
merous therapeutic measures often are 
not coordinated. 

The 
active restitution of function of the neur- 
omuscular apparatus by exercises; pre- 


and 


possibilities of treatment are 


vention correction of contractures 


From the University Clinic of Pediatrics, Rigs- 
hospitalet, Copenhagen. 


and 

4 
4 
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by conservative mechanical devices; in- 
struction of various kinds, such as speech 
therapy, schooling, psychotherapy, occu- 
pational therapy, and general and voca- 
tional education; ophthalmological ther- 
apy; drug therapy; neurosurgery; and 
orthopedic treatment of neglected cases. 
The first four possibilities named are of 
the greatest significance. The use of 
drugs and neurosurgery is still in the 
experimental stage. 

Active restitution presupposes a de- 
tailed knowledge of the function of the 
neuromuscular apparatus. The treat- 
ment must be varied according to the 
nature and severity of the symptoms. 
This may be exemplified by the follow- 
ing description of the analysis and treat- 
ment of a subgroup, spastic paraplegia. 


Analysis of Static and Dynamic Patterns 
in Spastic Paraplegia 


Paraplegia is characterized by certain 
postural alterations. The standing pos- 
ture is characterized by equinus of the 
foot in a valgus position, flexion of the 
knee and hip, and increased pelvic in- 
clination and lumbar lordosis. In addi- 
tion, there will be adduction and inward 
rotation in the hip and, in severe cases, 
a valgus position of the knee (figs. 1 and 
2). These postural alterations are main- 
tained or accentuated while walking. 
The forward movement of the stepping 
leg is made possible by leaning the trunk 
to the opposite side in an attempt to ele- 
vate the pelvis; but in spite of this eleva- 
tion, the toes do not clear the floor en- 
tirely (fig. 3). The waddling gait pro- 
duced is similar to that seen in patients 
with bilateral dislocation of the hip. The 
symptoms are less striking in patients 
with mild cases while standing or walk- 
ing, but are accentuated while they are 
running and are very apparent in a slow- 
motion film. (Filming is an indispens- 
able supplement in evaluating and noting 
progress of the patient, as emphasized 
by Bronson Crothers.'* The patient has 
difficulty in standing on one foot, and 
generally he is unable to hop on one leg. 

The stretch reflexes are exaggerated. 
These generally include a marked ankle 
clonus, exaggerated Achilles tendon re- 
flex, and exaggerated patellar reflexes, 
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with an extended reflexogenic zone, 


after-contractions, and crossed adductor 
reflexes. The Babinski and Gonda’s sign 
are positive. As a rule, the abdominal 
and tendon reflexes in the arm are nor- 
mal. The sensibility and postural sense 
usually are not decreased. 

stretch reflex de- 


Elicitation of the 


Fig. 2— Same patient. Note the inward rotation 
of the thighs and the upward displacement of the 
patella. 


= 
‘ 
Fig. 1 — Spastic paraplegia in a boy aged 12 years. 
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Fig. 3 — Same patient walking. 


pends upon many factors, such as the 
child’s emotional state, preceding func- 
tion of the involved muscles, and their 
starting position.’ Furthermore, it is 
difficult or impossible to elicit the stretch 
reflex if the 
slowly at the onset. This also applies to 


movement is carried out 
the use of the antagonists when the rate 
Adduction and 
flexion contracture in the hips are fre- 


of contraction is slow. 
quently present; the latter usually is more 
marked. There is a stretch defect in the 
knees, with considerable upward dis- 
placement of the patella and outward ro- 
tation of the tibia. Passive dorsal flexion 
of the ankle is decreased. Dorsal move- 
ment of the foot accentuates the valgus 
position. When force is employed, the 
calcaneous remains stationary, the move- 
ment taking place in the forefoot. Dur- 
ing this movement the longitudinal arch 
of the foot may become inverted (convex 
sole, fig. 3 

The time factor in movement differs 
from that starting of the 
movement is slower and the duration is 


normal’ in 


longer. These factors are of significance 
in coordination of associated movements, 
such as walking. 

A child with paraplegia 
with some other form of spastic paralysis 
of the lower limbs) who has not learned 


or a patient 
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to stand will assume a posture deter- 
mined by the synergistic disturbances, 
usually lying with adducted hips, ex- 
tended knees, and talipes equinus. At an 
early age, the postural alteration of the 
hip and muscular imbalance predispose 
the patient to coxa valga and subluxa- 
tion. If the child learns to stand and 
walk without correction of the adductor 
contractures, the deformities will be 
increased. 

The aforementioned characteristic pos- 
ture is due to the overaction of the anti- 
gravity muscles and secondarily to the 
changes in posture necessary to maintain 
balance. Owing to the talipes equinus, 
the supporting structures of the body are 
moved order to maintain 
balance, the center of gravity of the body 
has to be moved forward correspond- 
ingly. Normally, this is effected by dorsi- 
flexing the ankle, but the talipes equinus 
prevents a paraplegic subject from do- 


forward; in 


ing this; therefore, he moves the center 
of gravity forward by flexing at the hips. 
Then, in order to maintain the vertical 
posture of the trunk, he has to increase 
the lumbar lordosis. The increased pel- 
vic inclination lengthens the distance be- 
tween the attachments of the hamstring 
muscles, increasing their flexory com- 
ponent on the knee joint. On the ante- 
rior aspect of the thigh the attachments 
of the rectus femoris will approach each 
other, reducing their extensory power. 
The talipes equinus increases the activity 
of the gastrocnemius as a flexor of the 
knee. 


the knee, which may lead to contractures. 


These factors enhance flexion of 


The deformity of the leg and foot results 
because, for purposes of equilibrium, the 
supporting base has to be widened by 
moving the feet apart. Owing to the ad- 
ductor spasm, this can be done only by 
inward rotation of the thighs, which 
forces the lower legs into the postero- 
lateral direction, whereas the knees re- 
main together. Accordingly, the weight 
rests on the anterior part of the medial 
border of the foot, resulting in pro- 
nounced pes valgoplanus. If this posture 
is not corrected, the pseudovalgus posi- 
tion of the knee may become fixed (figs. 
1 to 3). 


Length of the muscles is affected by 
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the postural alterations. The abnormal 
functional position of the lower extremi- 
ties will result in gradual shortening of 
the adductors, the rectus femoris, and the 
muscles of the calf, and lengthening of 
the antagonists, which may undergo 
atrophy.'* A characteristic sign of the 
shortening of the rectus femoris is the 
upward displacement of the patella (fig. 
2) and is presumably associated with de- 
generation of the patellar ligament. 

The ability to perform a given, iso- 
lated movement depends on the position 
of the involved extremities. If the pos- 
tural deformity is corrected manually, 
the ability to do voluntary movements 
and the strength to do the movements 
are reduced or lost. Sometimes the pa- 
tient cannot perform an isolated volun- 
tary movement even if he is left in his 
usual position. This is due to loss of 
ability to do selective movement of a 
given group of muscles, unfavorable me- 
chanical conditions, or a combination of 
these factors. 

Undoubtedly the reason that the start- 
ing position is important is that a spastic 
child has to change the congenital pat- 
terns of associated movements. A normal 
child will gradually learn to hold his 
head up, sit, creep, stand, and walk with- 
out any help or guidance because his 
motor development follows an anatomi- 
cal and chronological differentiation of 
the nervous system; on the other hand, 
a spastic child is unable to develop nor- 
mal dynamic patterns. Therefore, he has 
to substitute abnormal movements, partly 
because of the destruction of neurons 
and partly because of the postural alter- 
ations caused by the spastic muscles. 
These are primarily the spastic antigrav- 
ity muscles. In spastic paraplegia with 
postural alterations of the hip, knee, and 
ankle, the dynamic and the correspond- 
ing neuron patterns have to develop on 
this basis, that is, the impulses have to 
pass along other tracts than normal. 

We have worked out a technic for an- 
alyzing the dynamic patterns in cerebral 
palsy. In spastic paraplegia, the patient’s 
capacity to perform given, isolated move- 
ments in a characteristic manner, which 
is of diagnostic importance, depends on 
the posture of the involved extremity. 
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The ability and power to do voluntary 
movements is reduced during manual 
correction of the postural deformities. 

The ability to extend the lower ex- 
tremity is reduced or lost if the patient 
is placed in a prone position with the 
knees together and extended and with 
pressure applied over the sacrum to cor- 
rect the flexion contracture. This finding 
is probably due to passive stretching of 
the soft tissues of the anterior aspect of 
the hip and thigh. When asked to flex 
the knee from the same starting position, 
the patient can do so only with difficulty 
or not at all. When the pressure on the 
sacrum is stopped, the patient can per- 
form the flexion easily, but only by simul- 
taneously flexing the hip. The inability 
to perform the voluntary flexion of the 
knee is not due to mechanical factors, 
since the patella remains free in the 
starting position. Spasticity reappears in 
the quadriceps and counteracts the 
movement when a mild, variable degree 
of flexion occurs. In the same starting 
position with the knee flexed to a right 
angle, the patient’s ability to rotate the 
hip and thigh and dorsal and plantar 
flexion of the foot is abolished or re- 
duced. The possibility of a mechanical 
obstruction to rotation of the hip may 
be excluded by letting the patient per- 
form the movement from an accentuated 
abnormal position. Plantar and dorsal 
flexion of the ankle is weak or cannot be 
performed as an isolated movement. The 
weakness of plantar flexion may be due 
to incompetence of the gastrocnemius 
when acting from the spontaneous inter- 
mediate position. In the supine position 
with the hip and knee flexed to a right 
angle and with thighs in extreme abduc- 
tion, the power of adduction is often only 
slight. When the thigh is in the midline, 
the power may be abolished. Similarly, 
in these positions the power of abduction 
is reduced. 

The foregoing is a description of the 
typical findings in spastic paraplegia in 
which the spasticity involves the adduc- 
tor group, the quadriceps femoris, and 
the triceps surae, particularly. Owing to 
individual variations, however, a detailed 
analysis is required in each case. Dyskin- 
esia of similar nature may be shown in 
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the upper limbs by the same diagnostic 
technic. 


Therapeutic Deductions 


On the basis of what has been stated, 
active restitution of the neuromuscular 
function must be directed toward re- 
establishing the innervation of the an- 
terior horn cell, attaining more nearly 
normal muscular function, and prevent- 
ing and correcting postural deformities 
and contractures. 

The neurons in the brain that have 
been destroyed cannot regenerate, but 
there is reason to believe that the func- 
tion of damaged neuronal systems may 
be partially restored, retraining intact 
neuronal pathways. 

The muscular changes in cerebral 
palsy appear gradually and increase if 
effective treatment is not instituted. The 
outstanding changes are the paralysis or 
weakness of voluntary movements and 
increased tonus, resulting in decreased 
coordination, atrophy, and contractures 
of muscles, tendons, ligaments, and joint 
capsules. 

The changes in the muscles and fascia 
produce postural deformities and second- 
arily, contractures of the hip joint that 
may be complicated by subluxation or 
dislocation. A factor of decisive impor- 
tance in correcting abnormal length of 
muscle is that the resting length of 
muscle can be altered according to the 
habitual position in which it functions. 
The connective tissue of the muscles is 
altered in the following way: If, over a 
long period of time, the muscle functions 
in a shortened position, the connective 
tissue adjusts to this length, thus shorten- 
ing the resting length of the muscle and 
vice versa. The length of the connective 
tissue determines the degree of passive 
extension. 

Another factor of therapeutic signifi- 
cance is that, like neuronal tissue, striated 
muscle cannot regenerate; however, if 
atrophy of muscle has not progressed to 
the point where the nuclei and sarco- 
lemma have disappeared, there is a pos- 
sibility of increasing the function of the 
muscle. The effort to obtain active res- 
titution of function must be an attempt 
to reestablish simultaneously cerebral in- 


nervation and increased muscular power, 
since the neuromuscular system is a func- 
tional entity. 

We believe that it is important to train 
the spastic muscles. Although these 
muscles always have less than normal 
power, owing to the spasticity, they tend 
to overpower their antagonist. The spas- 
tic muscle must be trained in order to 
increase cerebral control as well as to 
increase its strength. As the patient is 
gradually able to perform consciously 
definite or isolated movements, the cere- 
bral inhibition may be increased and the 
spasticity consequently decreased. 

One of the first procedures in our 
treatment of paraplegics is to determine 
the child’s ability to perform movements 
necessary for normal walking. Usually 
he is able to innervate all of the groups 
of muscles to a certain extent when he is 
permitted to start with his characteristic 
posture. The movements may be facili- 
tated by letting the patient perform as- 
sociated primitive movements.’ 14 1% 

The patient is taught to innervate 
selectively muscles that are necessary for 
normal walking, such as simultaneously 
extending the hip, flexing the knee, and 
dorsiflexing the foot. In the prone posi- 
tion the patient is asked to concentrate 
on performing the following voluntary 
movements: Lifting each leg separately, 
the knee extended (in order to perform 
this movement the patient flexes the con- 
tralateral hip and turns the trunk to the 
opposite side, fig. 4); bending his knee 

which he can do only while simultane- 

ously flexing the hip) ; with flexed knee, 
moving the foot up and down (which 
involves simultaneous flexion of the 
hip, fig. 5); and, with the knee flexed, 
inward and outward rotation of the fe- 
mur (he usually is unable to perform 
these movements and substitutes adduc- 
tion of the hip and rotation of the 
trunk). After making sure that the pa- 
tient understands which movements he 
is to perform, the operator must then 
passively extend the patient’s hip by 
pressing upon the sacrum and help the 
patient perform the following move- 
ments. 

Extension of the Hip with Extended 


Knee: The operator puts his hand under 
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Fig. 4 — Same patient trying to perform unilateral 
extension of the hip. 


Fig. 5— Same patient trying to perform isolated 
flexion of the knee. 


the knee and supports the movement 
while encouraging the patient to contract 
the muscle. Other movements should be 
assisted and guided in the same manner. 
As the patient gradually learns to in- 
nervate the individual muscle groups, the 
exercises are carried out with suitable 
resistance, using loads of known weight. 

Adduction and Abduction of the Hip: 
The patient is placed in the supine posi- 
tion with hip and knee flexed. He is 
asked to spread his thighs as far apart 
as possible and to adduct as forcibly as 
against unyielding resistance 
offered by the operator. After a short 
rest, this is repeated. 

“Up- and Downhill” Exercise: Since 
the triceps surae is of predominant sig- 
nificance to the postural alterations, par- 
ticular attention is paid to its training. 
The “up- and downhill” exercise is an 
example of the methods we use. The 
“hill” is made by a board, about 2 m. 

61 ft.) in length and 40 cm. (1534 in.) 
in width, with an inclination of 20 to 
30 degrees. The patient is asked to walk 
up the board with knees and hips ex- 


pe »ssible 
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tended, being sure the heels touch the 
board on each step. He must learn to 
take short steps and keep his heels down. 
He walks down the board backwards. 
At intervals he is made to stand on tip 
toes. Another exercise is for the patient 
to stand with his back against a wall 
with his feet on a wedge sloping towards 
the wall. In this position he is made to 
raise and lower his heels. When this ex- 
ercise can be done satisfactorily, an 
effort is made to develop coordination 
of the movements and to increase the 
speed at which they are done. 

Other Exercises: Other more or less 
specific exercises may be used, such as 
dorsiflexion of the foot against resistance, 
flexion and extension of the knees, walk- 
ing on the heels, walking on_ tiptoes, 
walking with outward rotation of the 
feet, walking on the lateral border of the 
foot on a triangular board, swinging the 
legs, and raising the trunk in the supine 
position with flexed knees (to counteract 
the pelvic inclination). 

An often discussed problem is whether 
a spastic patient should be allowed to do 
improper movements in a relatively ef- 
fective way. In our opinion, the primary 
aim in training the spastic patient is to 
try in every way possible to teach the 
correct movements. If this requires such 
a prolonged period as to inhibit the de- 
velopment of the patient in other ways 
or if it does not appear practicable, one 
must aim at a dynamic pattern as close 
to normal as possible. 


Summary 


The pathophysiological mechanism of 
cerebral palsy is roughly outlined. A few 
static and dynamic patterns in paraplegia 
are analyzed. A method to demonstrate 
the impaired capacity for selective move- 


ments is described. It is demonstrated 
that the ability to perform voluntarily 
the components of normal, associated 
movements is reduced or abolished when 
the postural alteration is corrected pas- 
sively. This is due partly to reduced in- 
nervation and partly to mechanical in- 
terference. Our therapeutic aim is to 
develop selective voluntary movement 
during manual correction of the postural 
alteration. Simultaneously or  subse- 
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quently we endeavor to develop coordin- 
ation and increased speed in voluntary 
movements. Moreover, it is emphasized 
that the training must be aimed at cor- 
recting existent alterations in muscle 
length by training the shortened muscles 
in elongation and vice versa. 
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The tolerance of the patients was determined 
prior to discharge home on the new medica- 
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Plethysmographic studies showed very little 
change in resting blood flow to the calf but 
some increase was noted. No significant 
change was noted in the rate or the amount 
of work done or in the post-exercise blood 
flow 

The best subjective results were noted in 
the patients who had never received any pre- 
vious therapy, and of significance is the fact 
that almost 50 per cent of the patients who 
were receiving placebos reported improvement. 
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An Evaluation of Some Electrodiagnostic 
Methods: II. Low Voltage Testing 


Robert W. Boyle, M.D., Ph.D. 


and 


Paul A. Dudenhoefer, M.D. 
Milwaukee 


This is the second in a series of three 
papers on the subject of electrodiagnosis ; 
the first of the articles appeared re- 
cently. 

A hundred years ago Pfluger demon- 
strated the effects of weak, medium, and 
strong currents on the production of 
nerve impulses. This information is 
taught to all medical students in physi- 
ology but many times forgotten by them 
before they are ready to conduct their 
first electrodiagnostic test. These phe- 
nomena led to the studies of membrane 
potentials and evolved electrotonus, or 
the changes in membrane potentials with 
the passage of an impulse. There is a 
period during which the nerve is hyper- 
excitable (catelectrotonus) and a period 
of depressed excitability (anelectro- 
tonus). These conditions affect succes- 
sive impulses passing along that nerve. 

Studying the effects of direct and fara- 
dic current on human nerve conduction 
led Eulenburg? and Erb*:* to the classi- 
cally accepted definition of electrodiag- 
nostic testing by Erb® in 1868. In many 
clinics, a modification of this test is still 
the only one used. Licht® has compiled 
a history of the development of electric 
methods in medicine. Excellent articles 
reviewing the clinical development of 
low voltage electrodiagnostic methods 
have appeared.*!° 

There are two aspects to the problem 
of testing muscle that has its nerve sup- 
ply interrupted; first, the understanding 
of the normal physiology of the conduc- 
tion of the nerve impulse, and second, 
the clinical method of discovering 
whether normal physiologic and ana- 
tomic continuity of the nerve exists. The 
physiology of the propagation of the 
wave of depolarization which character- 
izes the passage of the nerve impulse 
can be reviewed in any good physiology 
textbook. From this study, it will be 
learned that the impulse and its effects 


are not simple and that much is yet to be 
determined. It is only theoretically sup- 
posed that during the passage of the im- 
pulse there is a wave of negativity pro- 
ducing a spike potential. The spike is 
real, as detected on the oscilloscope, but 
the properties of the axis cylinder and 
myelin sheath which produce this wave 
are not clear. Less clear is the mechan- 
ism of the passage of that impulse from 
the nerve to the muscle via the chemical 
mediator acetylcholine. 

Many factors may elicit a nerve im- 
pulse, such as tapping and chemical, 
temperature, and other changes in the 
environment of the nerve, in addition to 
electrically imposed shocks. Likewise, 
many changes of subliminal intensity 
may not set up impulses. This property 
of reaching an adequate change in en- 
vironment is called accommodation." 
Accommodation was recognized long ago 
when DuBois-Reymond showed _ that 
electric current must have three proper- 
ties to set up an impulse: a quantity of 
change great enough to stimulate, appli- 
cation for a long period to allow stimu- 
lation, and a rate of change of potential 
sufficiently fast to change the environ- 
ment of the nerve. 

While these properties were first stud- 
ied with electrodes applied directly to 
the nerve, the problem is more complex 
when the stimulus is applied indirectly 
through percutaneous electrodes.!® Skin 
resistance and tissue fluids, edema, and 
other substances between the nerve and 
the outside all have properties of an 
electric nature that alter the effective 
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current reaching the nerve. They have 
resistance, reactance, and capacitance all 
of which modify the applied current.'*'* 
These factors have complicated the clin- 
ical use of the common laboratory types 
of stimulators such as the inductorium, 
batteries, condensers, and potentiometers. 
These pieces of equipment give qualita- 
tive results but they are not amenable 
to reproducible results in quantitative 
measurements of value to the clinician. 
While this is only a brief and superficial 
look at the problem from a physiologic 
point of view, it should be sufficient to 
point out the complicated problem con- 
fronting the clinician in his quest for a 
practical method of nerve testing. 

To meet the needs of the clinician the 
equipment should be relatively inexpen- 
sive, easy to operate, and capable of pro- 
ducing results that can be obtained time 
after time with reliability.!S The results 
of testing should inform the physician of 
the old 
partial or complete, degenerating, de- 
nervated, or regenerating—and the prog- 
ress of reneurotization. When the patient 
is first examined and tested, it should be 
determined as soon as possible if opera- 
the 
normal processes of bodily recovery will 


status of a lesion or recent, 


tive intervention is necessary or if 
bring about a satisfactory functional re- 
sult. 
the proximal and distal ends are in ap- 
position, spontaneous recovery is likely 


When the lesion is complete and 


unless connective tissue intervenes, neces- 
sitating surgery. If the lesion is incom- 
plete and some of the nerve fibers are 
intact, the chances of recovery without 
intervention are fairly good. If there is 
no interruption of fibers, such as with 
pressure degeneration, the necessity for 
operative intervention is almost always 
absent. Even if regeneration is proceed- 
ing, there might not be enough motor 
units re-innervated to bring about com- 
plete or satisfactory function. In making 
these determinations the use of electrical 
equipment has seemed to center as a 
possible guide to the physician’s course 
of action. 


Faradic and Galvanic Stimulation 


Since Erb® first described the use of 
faradic and galvanic stimuli for the test- 
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ing of peripheral nerve injuries, clinical 
and physiologic research has continued 
with the purpose of finding a test to meet 
all the rigid requirements mentioned 
previously. Faradic current soon was 
used less in diagnostic work because of 
its limitations. With relative 
would separate the hysterical from the 
pathological The rate of 
change is so rapid and the duration of 
application so short that it will stimulate 
normal nerve and muscle but not injured 
or denervated muscle when their thres- 
holds are altered. That this is not en- 
tirely true was pointed out by Wynn 
Parry”’ and Arieff.*' If the faradic cur- 
rent is of sufficient intensity, contraction 
of denervated muscle can be elicited 
without too much discomfort or pain. 
Arieff has shown in the diagnosis of an- 
terior poliomyelitis that as the threshold 
to faradic current returns from very high 
toward normal all muscles destined to re- 
cover do recover, and all muscles failing 
to react to faradic stimulation do not 
recover. 


ease, it 


paralysis. 


Galvanic, constant, or direct current 
seems to be the most logical type to use 
for diagnosis; however, battery or other 
direct sources of galvanic current are not 
easily measured in time, rate of change, 
and intensity. This led to Lapicque’s** 
use of condenser discharges to measure 
chronaxie. Since the discharge of the 
condenser depends upon the resistance 
times the capacitance and the product is 
time, chronaxie was a 
measure of time. This was an advance 
because comparisons in nerve injuries 


a function of 


could now be measured from one exam- 
ination to another on a basis of time. 
Chronaxie is an arbitrary time on the 
strength-duration curve, defined as being 
the time of twice the rheobase voltage. 
It involved finding the rheobase voltage 
first. The rheobase is the amount of volt- 
age that will cause a visible contraction. 
This of course is of nebulous quantity it- 
self. The use of condensers had its fol- 
lowers, who were sure of measureable 
It was the method of choice 
in nerve injuries during World War I, 


although sometimes it was used not for 
chronaxie but as a measure of 
change in the reaction to the condenser 


alone 
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discharges. Worster-Drought’s** meas- 
urements were in microfarads. 

In the interval following World War 
I, electronics advanced and much work 
was accomplished along electrodiagnostic 
lines because now current and voltage 
could be measured accurately in relation 
to time. Hill,’ Grodins,’* and Osborne’® 
studied the effect of alternating currents 
in producing impulses and contractions. 
Hill reduced the effect to a mathematical 
formula that explained accommodation 
of the nerve to produce or not produce 
an impulse, depending on the aforemen- 
tioned time, intensity, and rate of 
change. Solandt'® and Pollock**: 77 es- 
sentially repeated the results with con- 
denser discharges and with progressive 
currents of long duration. 


Rectangular and Square Wave Testing 


The advent of World War IT led to a 
concentrated effort on the part of clini- 
cians, physiologists, and electrophysicists 
to produce a convenient and rapid 
method of handling peripheral nerve in- 
juries encountered during the war.’ The 
most concentrated effort came from a 
group of scientists at Northwestern Uni- 
versity working with a group at the 
Percy Jones Army Hospital.*: 

They carefully controlled as many va- 
riables as possible and then examined 
several different tests. First they re- 
peated the work of Erb and found that 
essentially his description was correct in 
every detail. They studied the rheobase 
and found it a good index of denerva- 
tion and regeneration. Early in the proc- 
ess of denervation there is hyperirritabil- 
ity of the muscle. Rosenblueth** attrib- 
uted this to a release of acetylcholine at 
the still undergenerated nerve endings 
at the myoneural junction; however, 
Pollock’? found that the condition re- 
mained throughout denervation. When 
a sudden increase in rheobase occurred, 
it was an indication of reneurotization 
and preceded all other signs prognostic 
of clinical recovery. 

Strength-duration curves were studied. 
These curves are those of “accommoda- 
tion” plus the properties of tissue that 
require strength of current, time, and 
sufficient rate of change. The curve has 
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been well known since Lucas’ original 
work and the slope is characteristic for 
muscle and nerve, but they are not 
necessarily quantitatively identical. The 
method of finding all points on the curve 
was not used by Pollock. Bauwens!® 
used only three arbitrary points; 
Ritchie’? limited his curves to intervals 
from 0.01 to 100 milliseconds. 

A problem arises with the measuring of 
current (intensity) as against voltage 
(strength). While these electrical prop- 
erties are directly proportional to each 
other, their physiological properties are 
Bauwens'® explains that 
with constant voltage there is a sudden 
increase in potential but the tissues rap- 
idly produce, through polarization, a 
back electromotive force that opposes the 
applied current. This reduces the actual 
current stimulating the tissue; therefore, 
it cannot be measured accurately. The 
time of this build-up also changes, which 
affects the whole theoretical structure. 
On the other hand, a constant current is 
not affected by the back potential, so the 
maximum can be reached; however, it 
cannot be reached at once due to the im- 
pedance of the intervening tissues. This 
alters the time of the build-up but not 
the value of the current setting up the 
impulse. However, the slope of the curve 
and its characteristic shape are repeat- 
able experimental facts. During degener- 
ation, the rheobase falls and the slope 
shifts to the right and becomes steeper. 
During denervation, the curve remains 
steep with a low rheobase takeoff. As re- 
neurotization occurs, the rheobase rises 
suddenly and the curve tapers off less 
steeply and shows interruptions in its con- 
tinuity. These interruptions, referred to 
as “kinks” by Wynn Parry,”° were said to 
be diagnostic of regeneration and thought 
to be due to advanced neurotization of 
some of the fibers while others were still 
to receive their regenerating nerve 
endings. The “kinks” remained as long 
as two years after functional, clinical 
recovery had occurred. Pollock** warns 
that it is not a simple matter of increase 
or decrease in the  strength-duration 
curve for there are intermediate rises and 
falls with intermediate troughs. The es- 
sential value is in chronologically follow- 
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ing the activity of degeneration, denerva- 
tion and, regeneration. 

Another test resulting from the work 
of the Pollock group** was the develop- 
ment of galvanic tetanus and the gal- 
Because of the high 
degree of accommodation, normal nerve 
requires four to five times the rheobase 
strength of current to produce tetanus. 
This procedure in the normal patient is 
quite painful and not well tolerated. 
When applied to degenerating nerve, it 
is found to require less intensity to pro- 
duce tetanus. As recovery takes plac - 
the intensity required increases and can 
be used as a prognostic indicator of 
regeneration. 


vanic tetanus ratio. 


To facilitate the expression of this phe- 
nomenon, the galvanic tetanus ratio is 
used. The intensity required to produce 
tetanus divided by the rheobase intensity 
comprises this ratio. As stated previously, 
normally the ratio is 4 to 5. As the ratio 
decreases to 1 to 2, degeneration is said to 
be progressing. A repeated ratio of the 
same quantity with either anodal or 
cathodal stimulation is an indication of 
denervation, while an increasing ratio, 
especially with a suddenly increasing rhe- 
obase intensity, is a sign of reinnervation 
and regeneration. 

Doupe* has attempted to explain this 
on a physiologic basis. Two factors seem 
to influence this response. The first is 
that denervated muscle develops a repe- 
titive excitation when subjected to elec- 
tric current and may be explained in 
part by galvanotonus. The second factor 
is the relative “cool” state produced by 
the vascular changes accompanying de- 
nervation. Kugelburg** has shown that 
changes produced by either ischemia or 
a decrease in calcium ions give a similar 
pattern in normally innervated muscle 
when it is stimulated. He believes that 
the impulse originates 
within the affected nerve. 


spontaneously 


As shown originally by Erb, anodal 
stimulation tends to approach unity with 
cathodal stimulation during the process 
of denervation. The basis for this is that 
the degenerating nerve and the denerv- 
ated muscle are more susceptible to any 
electrical stimulus, probably due to re- 
duced accommodation. Again Pollock? 
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was able to reduce this to a ratio of the 
anodal! stimulus intensity divided by the 
cathodal intensity. This is normally about 
2.5 to 3. For years textbooks mentioned 
that polarity was reversed during de- 
generation and denervation; however, 
Pollock’s group showed that there never 
was a but that a ratio of 1 
was reached or approached. As neuroti- 
zation occurred, the ratio increased, 
although at the time of recovery of vol- 
still had not 


reversal 


untary contraction it 
reached normal. 


Normally innervated muscle has a 
threshold for stimuli from currents 
of slowly rising intensity (saw-tooth- 


shaped pulse) as it also does for quickly 
rising Current intensities (square or rec- 
tangular waves). This latter threshold is 
The ratio of pro- 
gressive currents is reached by dividing 
the current of slowly rising intensity by 
the current of the rheobase. With a loss 
of accommodation, these two thresholds 
will tend to be the same, a ratio of 1:1. 
During regeneration, the ratio again 
rises and exceeds the normal.*® Tech- 
nical difficulties have led to the dis- 
continuance of this test as clinically 
unfeasible. 


again the rheobase. 


The last test in this series of Pollock’s 
is the use of repetitive stimuli on 
strength-frequency curves.*®: Muscles 
stimulated by repetitive stimuli of a fixed 
duration, with only the interval between 
stimuli being altered, give a character- 
istic contraction when normal. This is 
because short subthreshold stimuli mod- 
ify the excitable muscle tissue for a 
limited time. A second subthreshold sti- 
mulus following the first may be sum- 
mated and cause an impulse and con- 
traction. This property of facilitation or 
recruitment is a function of the accom- 
modation. Hill,!' Solandt,’* Grodins,"™ 
and Osborne'® have pointed out that 
sinusoidal currents produce this change 
as well as rectangular currents, since 
their property to stimulate is a function 
of the rate of change, the frequency, and 
the intensity. The latter authors claim 
that a more effective, less painful type of 
stimulus produces the same results; how- 
ever, as a diagnostic procedure, the time 
and current intensities are more easily 
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controlled and read by using electronic- 
ally produced rectangular waves. 

During degeneration, threshold amper- 
age increases at all frequencies from 20 
cycles per second (cps) upward. The in- 
crease is somewhat less from 20 to 100 
cps and then much more above 100 cps. 
With a large constant amperage, there 
is a falling out of response of effective 
stimuli at the higher frequencies, first 
at 5,000 then 4,000 then 3,000 and 
perhaps 2,000 cps. Later the optimum 
band of 20 to 100 cps disappears and 
there is a continuous fall in threshold 
amperage to 20 cps, and then a gradual 
fall to 0.75 cps. The discontinuities 
occur most frequently at 1 to 20 to 100 
cps, 100 to 700 to 3,000 cps, and 3,000 
to 7,000 cps. 

During denervation, the threshold am- 
perage for higher frequencies remains 
high, but for the low frequencies, 60 cps 
and below, especially 1 cps or less, the 
amperage diminishes even more than 
during degeneration. The optimum band 
shifts from 20 to 100 cps and down even 
to 0.08 cps. Then the strength-frequency 
curve is continuous. 

During regeneration, there is a dimi- 
nution of the threshold amperage from 
5,000 cps to 20 cps and an increased 
amperage in frequencies below 0.75 cps. 
The curve becomes skewed with two 
high branches and discontinuity reap- 
pears at 700 to 1,000 cps. The acuteness 
of the angle diminishes progressively. 


Long after motor recovery, there is a per- 
sistent discontinuity at frequencies below 
100 cps. 

The clinical value of these tests has 
been discussed by several authors.®: 7°: 95-37 


Some have been found reliable while 
others are of questionable value either 
due to technical difficulties or to inability 
of many clinicians to obtain reliable data; 
however, the fundamental physiologic 
properties responsible for the results are 
far from clear. The history of muscle- 
nerve physiology might easily be the 
history of physiology. In spite of all the 
contributions made by famous scientists, 
there is no simple answer to the nature 
of the nerve impulse or to those factors 
that influence this wave of excitation. It 
would seem prudent, therefore, to accept 
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those clinical tests that can give the most 
reliable results with the least possible 
technical skill and look forward to 
and support further investigation into 
cause and effect in nerve and muscle 
conduction. 


Discussion 


The methods of electrodiagnostic 
testing that use electrical shocks, deliber- 
ately produced and applied so as to bring 
about excitation of nerve or contraction 
of muscle, have been used most exten- 
sively. Opinions vary regarding their 
relative merits. Different qualities of the 
equipment used yield different absolute 
results so that direct comparisons cannot 
be made on a numerical basis; however, 
the pattern of measured qualities is 
generally very similar, therefore, clinical 
results can be compared. 

The most important finding seems to 
be to acquire a technical skill with the 
apparatus being used so that consistent 
results can be obtained. These results 
properly used and understood by both 
the physiatrist and the referring clinician 
can accomplish the desired end for the 
patient. 

Faradic shocks, under regular pre- 
cautions, can be of great use as a simple 
method of determining the integrity of 
a peripheral nerve. Beyond this, there is 
some question of its diagnostic value. 

The simple Erb’s test with galvanic 
current is a standard testing procedure. 
Its greatest limitation is the inability to 
give an early prognosis regarding rein- 
nervation or reneurotization. Where time 
is of the essence, this test is of relatively 
little value. Both faradic and galvanic 
stimulation of these types can be 
procured with relatively inexpensive 
equipment. 

Chronaxie and the use of the rec- 
tangular or square wave low voltage 
currents are useful aids in the diagnosis 
of degeneration and regeneration and 
also indicate the progress of recovery; 
therefore, they are of more value in the 
prognosis of recovery and probably more 
of a guide and timesaver for the neuro- 
surgeon. However, the cost of the equip- 
ment and the technical difficulties in ob- 
taining consistently reliable results make 
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these technics more prone to error and 
more expensive. 

Of all this group of tests the strength 
or intensity duration curves can probably 
give the most accurate results, if the 
pitfalls of technic and the underlying 
physiological changes are evaluated. 


Summary 


The use of low voltage shocks to 
record the integrity of peripheral nerves 
is discussed. The physiologic and patho- 


logic fundamentals of nerve transmission 
in their relation to the response to 
electrical shocks by muscular contraction 
are presented. The values and_short- 
comings of the various methods of testing 
are enumerated. 

The elaborate methods used by Pollock 
and his group during World War II 
opened a new era in prognosis, which 
was of help to the neurosurgeon. The 
relatively inexpensive equipment and 
facility of obtaining reliable results are 
both large factors in making low voltage 
testing a handy clinical tool. 
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Associated Reactions of the Upper Ex- 
tremity in Adult Patients with Hemiple- 
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Approach to Training. 
Therapy Rev. 
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Brunnstrom. Phys. 
(Apr.) 1956. 


For some time it has been known that in 
hemiplegics ‘associated reactions,” reflex in 
nature, appear in the affected limbs when 
voluntary forceful motions of other parts of 
the body are performed. The author suggests 
that maybe a subcortical motion synergy of 
this type which can be elicited on a reflex 
basis can serve as a wedge by means of which 
a limited amount of willed movement may be 
learned. Probably it is easier to gain control 
of a motion synergy which is already set up 
on a lower level than to learn more “cortical” 
patterns. 

Movement synergies which appear as as- 
sociated reactions are rather uniform in all 
patients, at least as far as the proximal joints 
are concerned. Components of the “flexion 
synergy’ which occur most frequently are re- 
traction of the shoulder girdle, abduction and 
external rotation of the shoulder, flexion of 
the elbow and supination of the forearm. 
Components of the “extension synergy” found 
to be relatively consistent are protraction of 
the shoulder girdle, adduction and internal 
rotation of the shoulder, extension of the el- 
bow and pronation of the forearm. 


Twenty-six adult patients with hemiplegia 
were tested for associated reactions. They 
were tested in the supine position. Resistance 
to voluntary motion was given on the unaf- 
fected side. Some of the strongest components 
of the flexion and extension synergies were 
chosen as the voluntary motions of the un- 
affected side to be resisted. Strong resistance 
to elbow flexion (“resisted pull’) was used. 
Also resistance to extension of the elbow, pro- 
nation of forearm, adduction and internal ro- 
tation at the shoulder (“resisted push’) was 
used. The associated activities of these pa- 
tients when this “resisted push’? was applied 
and when a “resisted pull’ was applied were 
studied with the head in each of the three 
following positions: head in neutral position, 
head rotated toward the affected side, and 
head rotated toward the normal side. 


Typical flexion and extension synergies as 
described in the past by Simon were observed. 
A flexion synergy in the upper extremity was 
more easily elicited than an extension synergy. 
The position of the head when it was in other 
than the neutral position affected the asso- 
ciated reaction in most cases. In the upper 
extremity with one exception only a “resisted 
pull” facilitated a flexion synergy (“‘pull’’) of 
the affected limb and a “resisted push”’ facil- 
itated an extension synergy (‘“‘push”) of the 
affected limb. 
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Flexibility Characteristics of Males 
Ten to Eighteen Years of Age 


Jack R. Leighton, Ph.D. 
Cheney, Wash. 


An instrument and technic for meas- 
uring range of joint motion have been 
presented in a previous article.’ Both the 
instrument and technic described were 
used to collect the data reported here. 
This study was undertaken as a means 
of establishing a basis for comprehensive 
and comparable studies of flexibility. 
This study sought to identify possible sig- 
nificant age level flexibility character- 
istics among 10, 12, 14, 16, and 18-year- 
old males. 


Collection of Data 


The subjects selected were limited to 
boys between 10 and 18 years of age who 
were attending school. There were two 
reasons for so limiting the data collected. 
First, subjects in this age range would be 
growing toward maturity and should be 
expected to show some evidence of 
changes that might occur because of phy- 
sical growth; second, groups in this age 
range can be found readily at some level 
of school attainment, hence controls 
over the group important for meas- 
urement purposes would be present. 
Subjects from older groups would be 
difficult to obtain and their meas- 
urement difficult to control. Also, their 
varied occupations and skills might in- 
fluence flexibility to important degrees. 
All subjects up to and including the age 
of 16, except for a few wide deviates, 
could be expected to be attending school 
at these ages. 

In selecting the subjects it was felt that 
elimination of overlapping abilities might 
be effected to some extent by narrow- 
ing the age range for each group. This 
was done by counting as of a given age 
only those boys who were within 3 months 
of the exact age indicated. This prac- 
tice, together with the selection of groups 
2 years apart, was expected to make more 
clear-cut any differences in ability that 
might be present. In each group all of 
the subjects were measured who were 


present at the time of measurement; ab- 
sentees were measured as available until 
the round number used was reached. No 
warm-up exercises were given, but all 
subjects were measured at room temper- 
atures of 72 F. after they had been sub- 
jected to that temperature in regular 
class periods. 


Analysis of Data 


Analysis of all data was made by com- 
parison of the differences between means. 
The analysis was made by first deter- 
mining the means and standard devi- 
ations for each of the groups to be 
studied. Where differences between the 
means were used, the significance of these 
differences was found by rejecting the 
null hypothesis at the 5 per cent level. 
The Pearson product moment corre- 
lation between a first and a second meas- 
urement taken consecutively during the 
measuring period was computed. Relia- 
bility coefficients so found ranged from 
0.901 to 0.996. 

The data are presented in table form 
so that an over-all picture of flexibility 
characteristics from age group to age 
group within these age ranges may be ob- 
tained. Table 1 presents the means and 
standard deviations for the five age 
groups. Table 2 presents the ¢ values 
between the various age groups with a 
+ or — preceding this value to indicate 
the direction (increase or decrease) the 
measurement takes. The deviation and 
t values for the total age range of 10 to 
16 years are also presented in this table. 


Summary of Analysis of Age Groups 


From table 2 it is evident that trends 
are present in particular flexibilities for 
the boys in this study. They may be 
classified into four groups according to 


Head, Division of Health, Physical Education 
and Recreation, Eastern Washington College of 
Education. 

Measurements of the California and Oregon 
groups were taken by Joseph Forbes and Kenneth 
Moore re spectively. 
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the 


direction and significance of each 
trend. 

Group | includes those flexibilities that 
show a significant increase from age 10 
to age 16 and those that show a constant 
increase between all age groups or a con- 
stant increasing trend with no significant 
variations. Shoulder flexion and ex- 
tension and hip adduction and abduction 
fall into this group. 

Group 2 includes those flexibilities 
that show a significant decrease over the 
6-year period and those that show a con- 
stant decrease between all age groups or 
a constant decreasing trend with no sig- 
nificant variations. The flexibilities that 
fall into this group are neck lateral flexion 
and rotation, shoulder rotation, radial- 
ulnar supination and pronation, wrist 
flexion and extension, wrist ulnar and 
radial flexion, hip rotation, and ankle in- 
version and eversion. 

Group 3 includes those flexibilities that 
show a significant decrease over the 6- 
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year period but show no constant trend 
and contain variations of probable sig- 
nificance. The flexibilities that fall into 
this group are shoulder adduction and 
abduction, trunk rotation and _ lateral 
flexion, and elbow, hip, knee, and ankle 
flexion and extension. 

Neck flexion and extension, group 4, 
shows no significant change over the age 
period covered. 


Validity of Data 


Data comparable to those presented 
were collected for age groups separated 
geographically from the California group. 
These data were collected from 12, 14, 
and 16-year-old boys in the Ontario, 
Oregon public schools. The conditions 
under which these data were obtained 
corresponded closely to the conditions 
under which the California data were 
obtained. 

The results obtained from the Oregon 


Table 1: Flexibility Means for 10, 12, 14, 16, and 18-Year-Old Boys. 


Age, Yr.: 10 12 4 16 18 

vast No. Tested: 100 50 100 50 100 
Neck o o o 

Flexion-extension 126 +18 138 +13 131 +11 123 +12 127 +15 

Lateral flexion 97 12 97 +9 92 +12 88 +10 98 +17 

Rotation 177 +19 162 +16 159 +11 158 +12 159 +22 
Shoulder 

Flexion-extension 241 +16 247 +12 247 +14 258 +10 236 +19 

Adduction-abduction 185 10 181 +7 184 +12 173 +9 177 +14 

Rotation 181 +12 179 +14 175 +10 170 +15 171 +17 
Elbow 

Flexion-extension 150 +9 145 =8 147 11 142 +7 149 +11 
Radial-ulnar 

Supination-pronation 194 +16 188 +12 181 +16 162 +11 168 +18 
Wrist 

Flexion-extension 168 +15 145 +15 137 +19 131 +14 126 +14 

Ulnar-radial flexion 92 +12 87 +11 78 +8 76 +10 84 +13 
Hip 

Extension-flexion 70 +12 57 +14 65 +19 55 +13 66 +15 

Adduction-abduction 52 +10 58 +8 59 +11 63 +14 53 +9 

Rotation 111 +17 81 +14 71 +10 69 +13 92 +22 
Knee 

Flexion-extension 145 +13 149 +6 138 +9 136 +13 132 +10 
Ankle 

Flexion-extension 81 +11 61 +9 57 +7 63 +10 64 +10 

Inversion-eversion 49 +9 47 +9 44 +11 43 +8 45 +13 
Trunk 

Lateral flexion 102 +11 87 +10 88 +9 96 +15 101 +18 

Rotation 145 +8 148 +9 149 +13 129 +10 126 +17 
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group were compared with the results of 
the measurements of the California 
group to find whether discrepancies ap- 
peared that would cast doubt because of 
lack of control in sampling. If no im- 
portant discrepancies occurred, it could 
be considered evidence in favor of the 
significance and validity of the data ob- 
tained by the methods used in this study. 

This method of comparison is as 
follows. The differences the 
means at 12 and 16 years were computed 
for both groups. The statistical signi- 
ficances of the differences between these 


between 


means were then computed to determine 
whether the revealed changes in flexibi- 
lity were changes in the same direction. 
Finally, the statistical significances of the 
differences between the means of the two 
groups were computed to 
whether the final flexibility 
these groups was similar. Table 3 presents 


determine 
status of 
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these data. In this table ¢ values only 
are presented since they lend themselves 
to quick interpretation and show the 
chief evidence that is important in the 
comparisons sought. 

Examination of table 3 reveals the fol- 
lowing important facts. Changes in flex- 
ibility take place between the 12-year-old 
the 16-year-old Oregon groups. 
These changes are in the same direction 
for both the California and Oregon 
subjects except in ankle inversion and 
eversion. Among the t values involved in 
these two tests, only one shows a signi- 
ficance at the 5 per cent level. This is 
the ¢ value for the difference between 
California 12-year-old and 16-year-old 
group means in right ankle inversion and 
eversion. Finally, when the ¢ ‘values for 
differences of the 16- 
year-old California and Oregon subjects 


and 


means between 


are compared, these differences are small 


Table 2: t Values for Differences and Direction of Differences Between Means of Groups Measured for Flexibility. 


Test 10 & 12 
Neck Dt 

Flexion-extension 5.04* 

Lateral flexion . 0.17 

Rotation 5.36* 
Shoulder 

Flexion-extension +2 67° 

Adduction-abduction 2.93° 

Elbow 

Flexion-extension 3.47* 
Radial-ulnar 

Supination-pronation . 2.55* 
Wrist 

Flexion-extension .... 9.03* 

Ulnar-radial flexion 3.11* 
Hip 

Extension-flexion . 5.52¢ 

Adduction-abduction .... +4.19* 

Rotation 12.15° 
Knee 

Flexion-extension +2.37° 
Ankle 

Flexion-extension . 11.56* 

Inversion-eversion 1.13 
Trunk 

Lateral flexion 8.42* 

Rotation +-2.29° 

Db direction of deviation from lower 

Although bilateral measurements were taken in all 


knee, and ankle flexibilities, t values are 


tween the means. 


age to higher: * 
instances for shoulder, 
given only for the side showing the most significant difference be- 


Age Group, Years 


12&14 14 & 16 10 & 16 16 & 18 
Dt Dt Dt Dt 
57° 3.73° 0.89 +1.46 
2.82° 1.90 4.69* +-4.08* 
O.86 0.50 7.32° +0.32 
0.6 +-7.44* 9.17° 
1.82 6.11* 7.43° +-2.23° 
2.51° 1.81 5.25° +0.16 
+1.82 3.99* 5.75* +4.66* 
2.69° 9.27° 14.67* +-3.24* 
4.52° 0.82 14.48* 2.15°* 
4.37° 8.68* +4.53* 
2.78° 6.42* +-4.46* 
0.39 1.29 +-5.14* 4.75° 
4.06* 1.06 17.86* 4+-8,37° 
6.57* 2.37° 4.27° 2.28° 
3.26* +3.38° 9.35* +1.20 
1.54 0.98 4.14* +1.27 
0.97 3.22° 2. 58° +2.01* 
0.08 10.89* 10.47* — 0.97 


t values significant at the 5 per cent level. 
elbow, radial-ulnar, wrist, hip, 
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except in neck lateral flexion and trunk 
rotation. Quite important is the fact 
that in both of these tests the direction 
of the difference from age group to age 
group is the same for both the California 
and Oregon subjects. For neck lateral 
flexion, the ¢ value for the California 
subjects is —4.39 and the t value for the 
Oregon subjects is —7.72. For trunk ro- 
tation, the ¢ value for the California 
subjects is —10.68 and —3.06 for the 
Oregon subjects. 

The trends in flexibility means found 
in the data collected from the groups of 
California boys are considered significant 
trends in flexibility changes in the boys of 
these ages measured and may be ac- 
cepted as possible representative trends in 
general, subject to what further research 
may reveal. The flexibility status means 
found for the California 16-year-old 
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group may be accepted as tentative points 
of reference for comparison with means 
of other groups, since trends of increase 
or decrease in ability appear at ages 
below 16 and evidence of changes in 
such trends was found in an 18-year-old 


group. 
Flexibility of the Eighteen-Year-Old Group 


It was possible to secure measurements 
of subjects at 18 years of age from 
students in the Arcata and Eureka public 
schools, but because of lack of numbers 
to draw from at the 18-year level, it be- 
came necessary to draw part of this 
group from the Humboldt State College 
at Arcata. 

Up to this point, the changes found in 
the means of the flexibility tests used and 
the progressive or static trends found 
between the means of the 10, 12, 14, and 


Table 3: t Values of Differences Between Means of Selected Groups Measured for Flexibility.” 


Test 


Neck 


Flexion-extension 


Shoulder 


Flexion-extension 


Adduction-abduction 


Rotation 


Elbow 


Flexion-extension 


Radial-ulnar 


Supination-pronation 


Wrist 


Ulnar-radial flexion . 


Hip 
Extension-flexion 


Adduction-abduction 


Knee 


Ankle 


Inversion-eversion 


Trunk 


Rotation 


Age Group, Years 


Calif. 16. 


Calif. Ore. 

12 vs. 16 12 vs. 16 vs. Ore. 16 
Dt Dt t 
6.07 5.49 0.63 
-4.39 7.72 4.32 
1.12 0.83 0.43 

+-4.49 +4.21 0.33 
4.72 3.47 0.31 
5.46 2.13 0.16 

—2.04 —1.36 0.36 

11.19 9.02 0.58 
4.88 2.75 0.34 
5.39 5.17 0.49 
0.62 —0.60 0.51 

+-2.09 +1.20 0.68 
5.67 —3.26 0.14 
7.04 4.35 0.81 

+0.64 +2.59 0.42 
2.41 +0.57 0.99 

+3.43 +5.42 0.30 

10.68 3.06 3.50 


*Although bilateral measurements were taken in 


all instances for shoulder, elbow, radial-ulnar, wrist, 


hip, knee, and ankle flexibilities, t values are given only for the side showing the most significant differ- 


ence between the means. 


direction of deviation. 


D 
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16-year-old groups have been presented. 
The differences between the means for 
the 16 and 18-year-old groups of subjects 
have not been mentioned. Preliminary 
study of the data indicated that from age 
10 to 16 those differences and trends of 
differences presented for the lower age 
groups did not carry over into the dif- 
ferences between the 16 and 18-year-old 
groups. Apparently there were significant 
deviations in the trends already presented 
in many of the differences between 
means of the various tests for the 16 and 
18-year-old groups. 

The fourth column in table 2 gives the 
t value significance of the difference 
between the means of the various tests 
for 10 and 16-year-old boys, and shows 
the direction of these differences. The 
fifth column shows a wide variation of 
mean differences and direction of these 
differences from the conditions pointed 
out in column four. In other words, the 
apparent regularity of pattern of dif- 
ferences in flexibility ends at age 16 for 
these California measurements. 

It will be noted that the direction of 
difference changes for 15 of the 18 tests: 
5 of these differences between the 16- 
year-old and 18-year-old groups are not 
significant at the 5 per cent level. Thus, 
for 10 of the tests, a change of direction 
and a difference between means in that 
direction significant at the 5 per cent 
level occurs. 

The differences between the means of 
the remaining 3 of the 18 tests occur in 
the same direction as the differences 
between the means of the 10 and 16- 
year-old groups. These are differences in 
means for knee and wrist flexion and ex- 
tension and trunk rotation. The dif- 
ferences in wrist and knee flexion and ex- 
tension are great enough to be statisti- 
cally significant. 

It should be pointed out that the 18- 
year-old California subjects vary greatly 
with respect to at least one selective 
factor. All boys at ages 10, 12, 14, and 
16 are subject to compulsory school at- 
tendance laws. All college students and 
boys in school who are 18 years old have 
selected a college career or have entered 
into further educational experience; 
therefore, each subject used in this study, 


up to and including the 16-year-old 
group, has a chance of being represent- 
ative of the total population for the age 
group in which he falls. Each subject 
selected from the college and 18-year-old 
levels has a chance only of being repre- 
sentative of a selective group, the 
members of which, because of different 
interests, have had varied activity and 
work experiences. This may affect their 
flexibilities. Also, they may be of a some- 
what specialized physical type because of 
one or more factors, such as heredity, 
social or economic status, or environ- 
ment. 


Summary 


In this study, from ages 10 to 16 years 
flexibility abilities varied — 8 decreased 
progressively, 7 decreased somewhat er- 
ratically, 2 increased, and 1 showed little 
or no change. These changes were sig- 
nificant and portrayed definite patterns 
of increase or decrease, showing that the 
flexibility abilities characteristic of these 
ages were primarily those of changing 
performance ability from one age group 
to a higher age group. The tendency to 
decrease in performance ability through 
the ages sampled was definite and pre- 
dominant in most of the measurements. 

It was apparent that the often assumed 
high flexibility status of boys up to the 
age of adolescence is open to considerable 
question. For the groups studied, these 
ages are periods of decreasing flexibility 
for most of the measurements used. 

Further study of an 18-year-old group, 
which was found to be questionable as a 
group representative of that age, indi- 
cated that there were great variations of 
patterns of flexibility between this and 
the lower age groups. These findings to- 
gether with the fact that the patterns of 
living and habits of body movement of 
boys over 16 years of age differ because 
of their varied occupations or education 
programs, while boys 16 years old and 
younger are not so widely differentiated, 
led to the assumption that there was a 
dividing line with respect to flexibility as 
far as homogeneous groups are con- 
cerned at about age 16. 

There is a strong implication in the 
evidence found in this study that future 
effort to establish norms of flexibility per- 
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should be 


findings in mind. 


with 
present 


undertaken 
The 


evidence points to the use of data col- 


formance 
these 


lected at approximately age 16 as the 
best basis for the establishment of norms 
with which all flexibility performance of 
individuals and of special groups who 
vary with respect to age, occupation, 
traumatic conditions and so forth can be 
compared for interpretive purposes. In 
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any event, this is apparently the first 
evidence indicating how and at what 
levels basic norms may be established. 
Further evidence should be sought to de- 
termine its validity. 
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Mechanisms in the Production of Hemipa- 


resis Associated with Intracranial An- 
eurysm. W. Eugene Stern. Brain 78:503, 
1955. 


The author reviews the literature and pre- 
sents several concerning the ways in 
which hemiparesis is caused by intracranial 


cases 


ancurysms. 

The coincidence of hemiparesis and an- 
eurysm in all instances depends on the situa- 
tion of the lesion. Six cases are presented 
which illustrate the probable mechanisms in 
the production of hemiparesis by intracranial 
aneurysms of the congenital, developmental 
type. 


Intracerebral bleeding is probably the chief 
cause of hemiparesis where an aneurysm is 
involved. Less often the bleeding may be sub- 
dural or subarachnoid. Aneurysms which do 
not bleed can cause hemiparesis by expanding 
in a tumor-like fashion to cause compression 
of the brain substance. 

Of less importance is the hemiparesis pro- 
duced either by direct extension of the throm- 
bosis or occlusion of the parent vessel. Also 
mentioned is the probability of hemiparesis 
occurring as a result of ischemia due to spasm 
or compression of the carotid artery by an 


aneurysmal mass. 


dD. P. 
1956. 


Vaccinia Versus 
Maclver. Lancet 270:226 
All cases of paralytic poliomyelitis in three 
counties in England were noted over a period 
of approximately eight years. The incidence 
in the age range up to 15 years was noted and 
compared in those who had been inoculated 
against smallpox and those who had not. 
Only in the age range up to three and one- 
half years was there a significant difference. 


Poliomyelitis. 
(Feb. 4) 


There the incidence of paralyzing poliomye- 
litis was only seven per cent in those who had 
been inoculated. However, only 15. cases 
were reported in this age range. 

In the three and one-half to five year and 
the five to fifteen year range there was no dif- 
ference. It would therefore seem that there 
is no greater incidence of paralyzing polio- 
myelitis in those who have not been inocu- 
lated against smallpox. 


Sensory Loss with Poliomyelitis. F. Plum. 
Neurology 6:166 (Mar.) 1956. 


Pain and cutaneous hyperalgesia are com- 
mon in acute poliomyelitis, whereas loss of 
sensation is rare. Two patients are described 
who suffered severe sensory loss in the lumbo- 
sacral dermatomes during acute illnesses other- 
typically that of poliomyelitis. 
Type I poliomyelitis virus was isolated from 
the stools of one of these patients, who also 
showed a rising antibody titer to the virus. 


wise acute 


Both patients had motor involvement of the 
upper extremities. The observed clinical 
changes could have been due to a diffuse mye- 
lopathy of the lumbosacral spinal cord or ex- 
tensive damage to dorsal root ganglion cells 
combined with necrosis of anterior horn cells 
in the same neural segments. Neuronolysis 
of the dorsal root ganglia is regarded as the 
more likely cause of the sensory loss because 
of the frequency with which pathologic ab- 
normalities are found in these ganglia in hu- 
man and experimental poliomyelitis. 
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The Pain Index — A Method for Determining 
the Progress of Treatment 


Alexander Koppel, M.D. 
Philadelphia 


Lord Kelvin said, “When you can 
measure what you are speaking about, 
and express it in numbers, know 
something about it.” In the light of this 
statement, a review of recent literature 


you 


on the subject of pain evaluation is dis- 
heartening. Some of our 
men have accepted the nihilistic attitude. 
In 1941, Frederick W. Hark! of the Uni- 
versity of Illinois began an article with 


outstanding 


the statement, “Pain is said to be a symp- 
tom, an entity of a subjective nature, 
which cannot be evaluated; and since it 
cannot be evaluated, it is often neg- 
lected.” In 1954, L. A. Smith? of the 
Mayo Clinic began his classic article 
thus: “In their respective ways both the 
stoic and the neurotic tend to obscure 
the true pattern of their pain anc to hin- 
der the physician in evaluating it.” In 
that same issue of the same journal, 
Allan S. Russek* began an article with 
the statement, “Treatment by physical 
means is probably the oldest form of 
therapy for the relief of pain.” 

How can we treat pain scientifically 
if we cannot evaluate it? 


Method 
Many methods have been used to 
measure pain. Foremost among these 


are ordinary palpation, the pinch test, 
and the pin test. These tests are too ele- 
mentary and very difficult to evaluate. 

The present study is a description of 
the use of a 600 mm. Hg manometer for 
the purpose of measuring the reaction to 
pain due to pressure. It is a modification 
of a method used for the early diagnosis 
of phlebothrombosis as described by 
Lowenberg.* 

On the desk of almost every physician 
is an instrument that he has used since 
the day he was graduated from medical 
school, ideal for measuring 
pain — the Besides taking 
blood pressure, it can be turned into an 
admirable 


which is 
manometer. 


instrument for evaluating 


pain. How many times have patients 
said “ouch” when the blood pressure 
cuff inflated a little too much? 
That was the threshold of pain. It is 
almost as good as a slide rule; however, 
there is a difficulty. About 25 per cent 
of patients do not complain of pain at 
a pressure of 300mm.Hg. Therefore, 
I constructed a 600 mm. Hg manometer, 
which is an excellent instrument for the 
measurement of pain. 


was 


Method of Charting Data 


Patients must be taught the meaning 
of pain if the test is to be accurate. This 
is done by dividing the reaction into 
three parts. As the cuff is inflated, and 
this should be done slowly, the patient 
is asked to signal when the cuff feels 
snug. This point is marked as a circle 
on the chart. Next he is asked to tell 
when the cuff feels tight. This point is 
marked by a solid circle. Inflation of 
the cuff is continued and the patient is 
asked to tell when he actually feels pain. 
This is marked as a solid triangle (fig. 1). 

An alternate method is to chart 
the pain index in the manner 
in which a blood pressure reading is 
charted, but instead of recording the 
systolic over the diastolic pressure, the 
touch-pressure-pain reaction is recorded 
in the following manner, for example: 
210/140/40 Hg. 


same 


Classification 


From a study of over 300 patients, 
most of whom were treated for 10 to 25 
years, I attempted to form a classification 

fig. 2and 3). Cuff pressure was taken 
on the normal left arm. 

Twelve per cent of these patients were 
considered unreliable. They complained 
of pain from cuff pressures under 100 


Read at the Thirty-third Annual Session of the 
American Congress of Physical Medicine and Re- 
habilitation, Detroit, August 30, 1955. 

Albert Einstein Medical Center. 
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METHOD ¢& CHARTING PAIN INDEX 


to celermine True Feactton 
OBJECT: Co help the patient 
understand what you Want. 


= PAIN INDEX 


when the cuff "gives you pain” 


— PRESSURE 


when the cuff " feeds tight” 


= TWCH 


when the cuff "just feels snug” 


3rd Ath 


| | | | 


Fig. 1 — Method of charting pain index, illustrating the differentiation between the sensation of touch, 
pressure, and pain index. 


‘ REACTION TO PRESSURE OF CUFF TEST ON NORMAL ARMe CONTROL TEST TO PAIN INDEX 

Psychobiologic Reaction to Pain Stimulus 

CLASSIFICATION INTO GRADES REACTIONS 

Conditioned Pain +50 

Loo 


3 Borderline Normal | 300 


Conversion 

lve 


STAN DARD MANOMETER EXPERIMENTAL MANOMETER i 


Fig. 2— A psychobiologic classification of the pain index, acting as a guide for comparative evaluation of 
patient reaction. 
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mm.Hg. Some even registered the plained of pain from a cuff pressure 
pressure reaction above that of pain. over 100mm.Hg. They were classified 
These patients comprised the following into three grades: 
types: Grade Average normal reaction 
1. Anxiety reaction Grade Borderline normal reac- 
Dissociative reaction tion 
Conversion reaction Grade 4— Conditioned pain reaction 
Phobic ——_ The term conditioned pain reaction 
Obsessive compulsive reaction requires explanation. This group com- 
Psychoneuroti¢ vienenan prised about 25 per cent of the patients. 
Depressive reaction — They complained of pain from cuff 
8. Uncooperative reaction pressures between 350 and 550 mm. Hg. 
This group was classified as grade 1. They comprised two types of patients: 
Eighty-eight per cent of the patients the so-called stoics, those patients who 
were considered reliable. They com-_ inherited the type of nervous system that 


600 mm. Mercury Manometer 


O 200 250 


Number of Patients 
T T 


25 Neurasthenia 


Secondary Anemia 


Pernicious Anemia 


Cirrhosis of Liver 
Pulmonary Tuberculosis (quiescent) 
Diabetes Mellitus 


Cancer - various organs 

il 
Epilepsy 
Psychosomatic - various organs 


Heart Disease 


Gall-bladder Disease 


Arthritis <-various forms 


Hypertension 
Mucous Colitis 


Nephritis 


Duodenal Ulcer 


Asthma 


24 Angina Pectoris 


Fig. 3— Variation in reaction to pain, based on a study of 300 patients with various diseases. Note the 
position of angina pectoris. 
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Pain index as determined 
by reaction to deep pres- 
sure in the thalamus 


Conditioned Pain as determined { ; 4 S 


by resistance of the sensory cor- 
tex to reaction of the thalamus 


ecause revious adventur ~ 
STIMULUS (cuff test) 


with pain, such as Angina 


Pectoris 
Ri.-$ 
PAIN INDEX= STIMULUS+ CONDITIONED PAIN 


Fig. 4— The equation: Pain index (P. 1.) equals stimulus (S) plus conditioned pain (C. P.). Conditioned 
pain is the resulting factor of interaction between the thalamus and cortex of the brain. This is the principle 
used in the evaluation of the pain index. 
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Time in days 


Fig. 5— Comparative charting to determine the progress of treatment. A--B, pain index of normal 
extremity. Diseased extremity showing either C —D, improvement; C—E, no improvement; or C —F, 
degeneration. This is a guide for evaluation of treatment. 
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reacts slowly to the pain stimulus; and 
those patients who have built up a cer- 
tain amount of resistance against the 
pain stimulus because of previous ex- 
perience with frequent pain. 
Leading in this group are patients who 
are suffering from true angina pectoris. 
In fact, this test may be utilized to dif- 


severe 


mn. Hg. 
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ferentiate true from false angina pectoris 
fig. 4). 
Progress of Treatment 
When a patient presented himself for 
treatment, he was first classified by as- 
certaining his reaction to the pain index 
test as described. The left arm was used 


ANALGESIC PROPERTIES 
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Fig. 6 — Comparative evaluation of the analgesic properties of the various modalities of physical medicine 
on normal tissue, as determined by pain index. 
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in this series of studies. For example, 
with a patient who had a lesion of the 
left lower extremity, the cuff was placed 
over the lesion, and the pain index test 
done. Then the cuff was placed on the 
normal right lower extremity in the sim- 
ilar position and the pain index recorded. 
This was the control. As treatment pro- 
gressed, pain index readings were 
charted, thus indicating the progress of 
treatment. By this method treatment 
can be evaluated (fig.5). The record 
resembles a temperature chart. The pa- 
tient reacts as if he has had a fever — 
first the storm, then the calm of recovery. 


Value of Treatment 


By means of the pain index test, the 
analgesic effect of the various modalities 
can be determined (fig. 6). These studies 
were made on my own left arm, and 
checked on 20 normal people. Each mo- 
dality was independently used on a sep- 
arate day, so that they would not affect 
each other. 


It will be noted that the ultrasonic 
wave gave a greater degree of analgesia 
than any other modality. This was fol- 
lowed by a sharp fall, but some analgesia 
after a period of 4 hours was retained. 
The steam pack and whirlpool acted 
in a similar manner, but gave a 
lesser degree of analgesia. Short wave 
diathermy, infrared radiation, and mi- 
crotherm therapy gave a lesser imme- 
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diate analgesic effect, but formed a 
plateau of analgesia that lasted 1 to 2 
hours and did not return to the original 
pain level after 4 hours. 


Summary 


A new method for the measurement 
of pain threshold has been described. A 
standardized method of procedure has 
been attempted as the result of the study 
of 300 patients. The method has proved 
of value in the treatment of disease: first, 
by evaluating the progress and value of 
a given treatment, thus determining 
whether a treatment should be contin- 
ued or discarded; and second, it has es- 
tablished a method for determining the 
anaigesic effects of the various modal- 
ities that are used in the practice of phy- 
sical medicine. It has also been suggested 
as an aid in the diagnosis of angina 
pectoris. 
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Observations on Chemical and Neural 
Mechanisms of Cutaneous Hyperalgesia, 
Flare and Inflammation. J. A. Harpman, 
and T. P. Whitehead. Brain 78:634, 1955. 


The authors present a study on some of 
the aspects of inflammation and flare, as well 
as a chemical investigation of skin hyperal- 
gesia. 

The problem of flare and cutaneous hyper- 
algesia was studied on human subjects with 
various degrees of neurological deficit or in 
combination with local anesthetics. 


It was noted that hyperalgesia and flare 
were only temporarily limited by local anes- 
thetics and that the reaction proceeded nor- 
mally after the effects of the anesthetic disap- 
peared. This would seem to indicate that a 
neural mechanism was involved. 


It was also noted that areas of hyperalgesia 
are sometimes delimited by superficial veins 
and that the reaction often would extend 
along their course. This would probably im- 
plicate the spread of a humeral agent through 
the lymphatics and tissue spaces. 

In attempting to determine what this hu- 
meral mechanism was, the authors prepared 
solutions containing dermis, fibrin and brain 
tissue. Some of the samples were incubated 
with enzymes such as pepsin and trypsin prior 
to injection. 

No definite determination as to the exact 
chemical structure of the humeral process 
was made but it would seem that the sub- 
stance is produced in the dermis or epidermis 
when the skin is injured and in combination 
with the neural process produces the hyper- 
algesia, flare and inflammation. 


The Quadripedal — A Preambulator 


F. W. S. Modern, M.D. 
Rudolph Jahn, B.S. 


and 


George V. Devins, B.A. 
Long Beach, Calif- 


In hemiplegia and similar motor dis- 
turbances, the more disabled the patient 
and the slower the recovery, the more de- 
layed is the patient’s effective retraining. 
Gait training is usually postponed until 
the patient is at least able to stand. If 
retraining of the affected extremity could 
fall into a_ pattern retraining 
should be enhanced considerably. 


motion, 


In order to initiate early motion simu- 
lating ambulation in patients still con- 
fined to a wheelchair and also to restore 
the normal patterns 
right and left, and between the upper 


motion between 
and lower extremities and the trunk, we 
designed the quadripedal (see photo- 
graph ). 

Two bi ycle Sproc kets were connected 
with a drive chain, the upper sprocket 


being attached to the handlebar post, the 
lower sprocket remaining in its custom- 
iry location. Foot rests were placed on 
the pedals onto which the patient’s feet 
are strapped. The patient is seated in a 
wheelchair or standard chair. 

The tilt of the bicycle frame and the 
height of the pedals are adjustable to the 
patient’s convenience. The pedals of the 
upper sprocket are replaced by handles 
to which the patient’s paralyzed hand 
The majority of the 
motor power is supplied by the patient’s 


may be fastened. 
normal extremities. 
The apparatus can be used as soon as 
the patient is able to sit even if he has to 
The 


handles can be adjusted either to work 


be secured to the wheelchair. 


From the Physical Medicine and Rehabilitation 
Service, VA Hospital. 
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THE QUADRIPEDAL 


reciprocally or parallel, depending on 
the treatment objective. 

The apparatus has been in use now 
for over two years and has proved its 
usefulness in many conditions besides 
hemiplegia. Particularly gratifying was 
the response in the spastic types of mul- 
tiple sclerosis where spasm and ataxia 
have prevented effective use of the ex- 
tremities. The response to the treatment 
seems to be much more prompt, and pa- 
tients who apparently have made very 
with 
tional type exercises have shown grati- 
fying and relatively rapid progress on 
this apparatus. The early response of 


slow progress extensive conven- 
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the patient has resulted, in many in- 
stances in improved morale, augmented 
effort, and satisfaction with the results 
that his own efforts have produced. 

The principle of integrating upper 
and lower extremity and trunk motion is 
also being applied to a standard station- 
ary bicycle in order to carry out a pro- 
gressive conditioning program paralleling 
the patient’s rehabilitation as he moves 
into weight-bearing activities. 


Reference 
1. Redkey, H.: The Community Rehabilita- 


tion Center. J. Rehabil. 20:3 (May-June) 
1954. 
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send it today! 
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Report of the Finance Committee 


The report of our auditor which follows indicates 
that for the year ending December 31, 1955, the 
American Congress of Physical Medicine and Reha- 
bilitation continued to operate on a sound financial 
basis. 

Louis B. Newman 

Herbert W. Park 

Charles S. Wise 

Frank H. Krusen, Ex-officio 


AMERICAN CONGRESS OF PHYSICAL 
MEDICINE AND REHABILITATION 


Report on Examination 
For the Year Ended December 31, 1955 


May 1, 1956 
Board of Governors, 
American Congress of Physical Medicine 
and Rehabilitation, 
30 North Michigan Avenue, 
Chicago, Illinois 


Dear Sirs: 


I have examined the balance sheet of the Ameri- 
can Congress of Physical Medicine and Rehabilita- 
tion as of December 31, 1955, and the related sum- 
mary of net income and surplus for the year then 
ended. My examination made in 
with generally accepted auditing standards and 
cordingly included such tests of the accounting 
records and such other auditing procedures as I con- 
sidered necessary in the except 
stated in the following paragraph. 


was accordance 


ac- 


circumstances, as 


I did not verify the income from subscriptions to 
ARCHIVES, a magazine published monthly by the 
Congress, because it was not considered practicable 
However, I tested the correctness of the subscription 
income recorded on the books by reference to avail- 
able supporting data 


Based on my examination, limited to exclude veri- 
fication of ARCHIVES subscription income, in my 
opinion, the accompanying balance sheet and sum- 
mary of net income and surplus present fairly the 


financial position of the American Congress of Physi- 
cal Medicine and Rehabilitation at December 31 
1955, and the results of its operations for the year 
then ended in conformity with generally accepted 
accounting principles applied on a basis consistent 
with that of the preceding year. 

I submit the following exhibits: 


Exhibit 
A—Balance Sheet, December 31, 1955. 
B—Summary of Net Income and Surplus for the 
Year Ended December 31, 1955. 
Yours truly, 
Joseph Kanovski 
Certified Public Accountant 


Exhibit A 
American Congress of Physical Medicine 
and Rehabilitation 
(Incorporated in Illinois — Not for Profit 


Balance Sheet, December 31, 1955 


Assets 
Current Assets: 
Cash: 
Michigan Avenue 
National Bank of 
Bell Savings and Loan 
10,000.00 
150.00 $18,349.41 
Accounts receivable : 
Advertisers and 
Membership dues ...... 480.00 
American Registry of 
Physical Therapists 4,295.34 
American Academy of 
Physical Medicine 
and Rehabilitation 534.44 7,340.19 


Investments in United States 


Savings bonds — at cost 58,000.00 
Accrued interest ........ 535.86 
Deposit at United States 


Total 


$84,275.46 
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Liabilities 
Current Liabilities: 


Accounts payable ........ $ 921.07 
Accrued payroll taxes .... 312.92 
Dr. John S. Coulter 
Memorial Fund ....... 750.00 
Subscriptions to ARCHIVES 
—unexpired portion 7,299.50 
Dues collected in ad- 
vance — year 1956 320.00 
Total current liabilities $ 9,603.49 
Surplus, per Exhibit B ...... 74,671.97 
$84,275.46 
Exhibit B 


American Congress of Physical Medicine 
and Rehabilitation 
Summary of Net Income and Surplus 


For the Year Ended December 31, 1955 


Income: 
Membership dues 
ARCHIVES: 

Advertising 
counts net 
Subscriptions 


$11,662.00 
less dis- 

$13,206.56 

16,759.02 


Sale of cuts, 4,200.31 34,165.89 
Interest on United States 
Savings Bonds ........ 1,604.53 
Convention income: 
$10,925.00 
Special instruction course 1,086.00 
$12,011.00 
Direct convention 
8,435.69 
Convention income 
3,575.31 
184.16 
Total income ... $51,191.89 
Expenses: 
Office salaries and 
expenses: 
Printing—ARCHIVES 14,627.62 
Cuts, half-tones, 
308.67 
Professional fees ........ 1,251.00 
International Federation of 
Physical Medicine ..... 661.84 
Special meeting ......... 100.00 
891.47 


Total expenses ..$52,115.23 
Less share of expenses 
billed to: 
American Board of 
Physical Medicine 
and Rehabilitation ..$ 
American Academy of 
Physical Medicine 
and Rehabilitation ... 
American Registry of 
Physical Therapists .. 12,000.00 
$12,375.00 


125.00 


250.00 
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Expenses — net 39,740.23 
Net income for the year .... $11,451.66 


Surplus at beginning of 
Adjustment for expenses 
applicable to the prior year 
Surplus at end of the year .. 


816.06 63,220.31 


$74,671.97 


The report of the auditor which follows indicates 
that for the year ending December 31, 1955, the 
American Academy of Physical Medicine and Reha- 
bilitation continued to operate on a sound financial 
basis. 


AMERICAN ACADEMY OF PHYSICAL 
MEDICINE AND REHABILITATION 


Report on Examination 
For the Year Ended December 31, 1955 


May 1, 1956 


Board of Governors, 
American Academy of Physical Medicine 
and Rehabilitation, 
30 North Michigan Avenue, 
Chicago, Illinois 


Dear Sirs: 


I have examined the balance sheet of the American 
Academy of Physical Medicine and Rehabilitation as 
of December 31, 1955, and the related statement of 
net income and surplus for the year then ended. My 
examination was made in accordance with generally 
accepted auditing standards and accordingly included 
such tests of the accounting records and such other 
auditing procedures as I considered necessary in the 
circumstances. 


In my opinion, the accompanying balance sheet 
and statement of net income and surplus present 
fairly the financial position of the American Academy 
of Physical Medicine and Rehabilitation at December 
31, 1955, and the results of its operations for the 
year then ended in conformity with generally ac- 
cepted accounting principles applied on a basis con- 
sistent with that of the preceding year. 


I submit the following exhibits: 


Exhibit 
A—Balance Sheet, December 31, 1955. 
B—Statement of Net Income and Surplus for the 
Year Ended December 31, 1955. 


Yours truly, 


Joseph Kanovski 
Certified Public Accountant 


American Academy of Physical Medicine 
and Rehabilitation 
Incorporated in Illinois — Not for Profit 


Balance Sheet, December 31, 1955 


Assets 
Current Assets: 
Cash: 
Michigan Avenue 
National Bank of 


Bell Savings and Loan 
2,000.00 


Investment in United 
States Savings bonds 


1,500.00 
Accounts receivable 
45.00 
Accrued interest 
5,151.19 


Liabilities 
Current Liabilities: 
Accounts payable: 
American Congress of 


Physical Medicine 


and Rehabilitation ... 534.44 
Dues and special assessment 
collected in advance .... 140.00 
Total current liabilities $ 899.44 
Richard Kovacs Memorial 
Cash—Bell Savings and 
Loan Association ...... 300.00 
Surplus, per Exhibit B ...... 4,251.75 
$ 5,151.19 


Exhibit B 


American Academy of Physical Medicine 
and Rehabilitation 


Statement of Net Income and Surplus 
For the Year Ended December 31, 1955 


Income: 


Members’ dues .......... $ 1,830.00 
Initiation fees ........... 730.00 
90.67 

Total Income ... $ 2,650.67 


Expenses: 
Share of office expenses 
billed by American Con- 
gress of Physical Medi- 
cine and Rehabilitation $ 250.00 


Special meetings ........ 388.91 
Professional fees ........ 425.00 
Ollice supplies .......... 517.79 
a Miscellaneous .......... 307.39 
Total expense .. 1,889.09 
Net income for the year .... $ 761.58 
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Surplus at end of the year 


Surplus at beginning of the 


Adjustment for expenses ap- 
plicable to the prior year .. 17.50 3,490.17 


$ 4,251.75 


AMERICAN REGISTRY OF PHYSICAL 
THERAPISTS 


Annual Report 
January 1 — December 31, 1955 


The major activities of the Registry follow 
the purposes for which it was organized; 
namely, to promote the art and science of 
medicine through an understanding and utili- 
zation of the functions and procedures of 
physical therapy in the prevention, treatment 
or alleviation of human ailments and the 
maintenance of or restoration to health; to 
maintain a list of physical therapists com- 
petent and qualified to administer adequately 
physical therapy under the prescription, di- 
rection and supervision of licensed physicians, 
and to promote a widespread utilization of 
such list to the end that the facilities and 
methods employed in physical therapy may 
effectively augment the services of American 
medicine. All of its activities represent an 
effort on the part of the Registry to carry 
out its original purposes. No phase of service 
is overlooked in this effort. 


Dr. James W. Rae, Jr., was appointed to 
serve on the Board for a period of seven years 
beginning January 1, 1956. He was selected 
to replace Dr. Jessie Wright. 


Misses Margaret Moore and Elizabeth Wood, 
representing the American Physical Therapy 
Association, were reappointed to serve on the 
Board for a period of two years beginning 
January 1, 1956. 


At the Interim Meeting, April 2, 1955, 
Hotel Roosevelt, New York City, the follow- 


ing motions were passed: 


Second retake examination to be set up 
as a standard operating procedure, ad- 
ministered by the central office and not 
submitted to the Board, using the same 
stipulations as previously recommended 


by the Board. 


Change the Registry By-Laws, under 
“Objects of the Registry” from 1) to 
promote the art and science of medicine 
through an understanding and utilization 
of the functions and procedures of physi- 
cal medicine in the prevention, treat- 
ment, or alleviation of human ailments 
and the maintenance of or restoration to 
health to 1) to promote the art and 
science of medicine through an _ under- 
standing and utilization of the functions 
and procedures of physical therapy..... 


Aug., 1956 
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In Registry booklet of information, under 
“Qualifications of Applicants for Reg- 
istration,’ delete the following statement: 
1) (a) Either graduation from an ac- 
credited school of nursing or physical 
education, or two years of approved 
college training, including satisfactory 
courses in biology and other sciences. 


Registry office to prepare a form to be 
completed by the schools which would 
give each student for the permanent file, 
an individual statement of certification 
to completion of physical therapy train- 
ing. 


Sum of $2000 authorized to be paid 

American Congress of Physical Medicine 

and Rehabilitation for additional secre- 

tarial assistance for the period January | 
December 31, 1954. 


At the Annual Meeting, August 28, 1955, 


Hotel Statler, Detroit, the following mo- 
tions were passed: 
All physical therapy schools to receive 


copies of the pool of questions from 
which future Registry examinations are 


prepared. 


Interim revision of Registry examination 


to be made. 


Monthly retainer fee for legal counsel to 
be increased. 


Sum of $2500 to be contributed to World 
Confederation for Physical Therapy. 


Chairman to appoint committee of three 
to draw a preliminary draft of a second 
inquiry letter to those questioned on the 
self-employment practices as well as any 
possible violation of the code of ethics; 
this letter to be in the nature of a ques- 
tionnaire, such questionnaire to be circu- 
lated throughout the Registry Board prior 
to the next interim meeting. 


Effective January, 1956, all newly reg- 
istered physical therapists are to receive, 
without charge, one Registry pin and one 
emblem (this motion applies to 1956 ap- 
plicants only). 


Election of Dr. Earl C. Elkins, Chair- 
man of the Board; Dr. Robert L. 
Bennett, Vice-Chairman, and Dorothea 
C. Augustin, Registrar-Secretary-Treas- 
urer. 


A number of special problems were consid- 
ered and several interim actions were com- 
pleted by the Registry Board in 1955. 


The following registrations were cancelled: 
Miss Lillian C. Bailey, 424 24th St., Man- 
hattan Beach, Calif.; Mr. James B. Gregg, 


3 Chambersburg St., Gettysburg, Pa., and 
Mr. Carrol J. Martin, PO Box 86, Wylie, 
Texas. 


The following members were reinstated: 
Miss Beth Bagley, 4251 Crittenden Ave., 
Indianapolis, Ind.; Miss Ruth I. Ryan, 1012 
First St. N. W., Rochester, Minn., and Mrs. 
Gladys F. Krohn, 1417 W. Pine St., Stillwater, 
Minn. 


The following members have been dropped 
from the roster of therapists in good standing 
for non-payment of dues: June E. Anderson, 
Fern M. Archie, Gordon L. Avery, Helen E. 
Batten, Helen C. Bellows, Shirley L. Benford, 
Margaret V. Beyda, Betty Q. Brandt, Helen 
Bunclark, Donald S. Campbell, Francis J. 
Cantrell, Jeanne L. Capes, Carmen Collazo, 
Ruth Cook, Carol J. Corder, Mary T. 
Coughlin, Gloria P. Davison, Malcolm C. 
Dixon, Jean S. Dunbrook, Esther M. Eklund, 
Beulah T. Embry, Madeline M. Faller, Sallie 
I. Figgatt, Anne L. Franklin, Dorothea A. 
Gee, Alexander Geller, Claire T. Giuranna, 
June B. Glaze, Geraldine M. Gorman, Pauline 
N. Graham, Laura L. Greer, Harold D. 
Gridley, Hazel E. Grime, Martha Ann Gross, 
Bernis M. Hanlon, Elna M. Hauser, Marian 
W. Hawkins, Avin Hill, Ida S. Howe, Min- 


Shan L. Huang, Jacqueline E. Jackson, 
Geneva R. Johnson, Carlton L. Jones, 
Margaret T. Keckley, Dorothy H. Kelly, 


Bernard Kimmel, Elizabeth Kinzer, 
Penelope M. Koch, Samuel Kossack, Jeanne 
L. Linquist, Luz Maria Lopetegui, Gladys S. 
Lynch, Mary Elizabeth MacDonald, Anne C. 
Malek, Marion E. Mankin, Richard A. 
Markoff, Ann S. McKinnon, Stephanie O. 
McVicker, Emma W. Melero, Carolyn F. 
Morse, Dorothea B. Nell, James E. Pears, 
Alice D. Price, Doris E. Reed, Mary Lee 
Richards, Margaret M. Richmond, Elsie A. 
Riley, Mary H. Ritacco, Charles P. Schuch, 
Harold Schwartz, Ingrid L. Sinervo, Charles 
H. Singer, Alice L. Slater, Doris E. Smith, 
Helen A. Smith, Wanda H. Smith, Helen B. 
Steinborg, Nancy A. Stenner, Donna M. 
Sullivan, Helen B. Supina, Norman R. 
Swenson, Ruth N. Tatum, Sara M. Tyler, 
Vivian A. Urmanski, Grace M. Watson, 
Eleanore E. Welch, Priscilla B. Wiese, 
Dorothy M. Wilke, Jessie H. Wilken, Donna 
Mae Winters, Esther Wohlgemuth, Anna B. 
Wolff, Lulu P. Wood, and Robert C. Zehner. 


The following members have dropped their 
membership: Ann F. Anderson, Alice L. 
Baker, Doris C. Banfield, Marian F. Bennett, 
Gudrun Brask, Elinor W. Brown, Rose Marie 
Castagna, Lucille H. Cherry, Elsie T. Child, 
Margaret H. Clare, Mary B. Coler, Nadene 
Coyne, Laura L. Crewson, Violet C. 
Cunningham, Evelyn W. De Mars, Dorothy 
M. Dequine, Robert G. Dicus, Wade R. 
Eckert, Marion E. Garland, Dorothy M. Getz, 
Helen P. Haiber, Ruth L. Henthorn, Helen K. 
Hickey, Martha E. Hindman, Ethel S. 
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Hosterman, Alma Hubbard, Hyman Jampol, 
Edith L. Kristeller, Mary M. Laughlin, Edwin 
Lavin, Edna Lura, Margaret G. Major, Joan 
M. Mason, Samuel G. McCaig, Marlen D. 
McGhie, Nancy G. McIver, Merton E. Miller, 
Nettie L. Modesti, Shirley C. Moll, Miss John 
L. Moreland, Joyce O. Morris, Joseph E. 
Mulroy, William Murray, Harriette E. Nelson, 
Priscilla C. Nielsen, Elizabeth H. Officer, 
Dorothy L. Packouz, Edna Pare, Inez W. 
Peacock, Florence L. Phenix, Anita W. 
Preston, Alice W. Roszell, Lettie S. Schwanz, 
Mary Sokoloff, Lila Stevenson, Leon H. 
Stutzman, Inga H. Teig, Fannie B. Telfer, 
Marjorie Van Horn, Clara B. Vargason, Ruth 
H. Walsh, Leonore H. Webber, Barbara C. 
White, and Elizabeth M. Wiggins. 


The following members are deceased: 
Janet C. Bruce, Grace A. Cinquemani, 
Marjorie M. Crawford, Treth deVerelle, 
Mildred I. Hollenbach, Ann Kelley, Cynthia 
M. Mabbette, Virginia S. Richardson, 
Kathryn Roeschen, Helen L. Varelia, and 
Beatrice A. Woodcock. 


Certificates Issued According to 
School of Graduation 
Number of 


Name of Graduates 
School Registered 
Albany Hospital, Albany, N. Y. ...... 3 
Baylor University Hospital, Grady 


Boston University, College of Physical 
Education for Women, Sargent Col- 


lege, Cambridge, Mass. ........... 19 
Bouve-Boston School of Physical Educa- 
University of Buffalo, Buffalo, N. Y. .. 8 
University of California, School of Med- 
icine, San Francisco ............:- 22 
Charity Hospital of Louisiana, 
Children’s Hospital, Los Angeles ..... 13 
College of Medical Evangelists, 
University of Colorado, Denver ....... 11 


Columbia University, College of Physi- 
cians and Surgeons, New York City 21 


University of Connecticut, Storrs ..... 14 
Hermann Hospital, Houston, Texas ... 8 
State University of Iowa College of 

Medicine, Iowa City 21 
University of Kansas Medical Center 

23 
Mayo Clinic, Rochester, Minn. ....... 27 
Medical College of Virginia, Richmond 35 
University of Michigan, Ann Arbor ... 12 
University of Minnesota, Medical 

School, Minneapolis .............. 6 
New York University, School of Educa- 

Northwestern University Medical 


Division of Physical Therapy, School of 
Auxiliary Medical Services, Univer- 
sity of Pennsylvania, Philadelphia .. 43 


St. Louis University, St. Louis ........ 19 
Simmons College, Boston ............ 14 
University of Southern California, 
Stanford University, Stanford Univer- 
University of Texas School of Medicine, 
Washington University School of Medi- 
D. T. Watson School of Physiatrics, 
University of Wisconsin Medical School, 


Medical Department — U. S. Army 
Brooke Army Medical Center, 


Ft. Sam Houston, Texas .......... 5 

Letterman Army Hospital, 

Walter Reed Army Hospital, 

Number of registrations completed ... .526 
Number of examinations conducted ...549 
Number of retake examinations 


CORRECTION: In the Annual Report of 
the American Registry of Physical Thera- 
pists for 1954, Bouve-Boston School of 
Physical Education was listed as having 
12 graduates registered; this should have 
read 21 graduates were registered in 1954. 


The report of the auditor which follows indicates 
that for the year ending December 31, 1955, the 
American Registry of Physical Therapists continued 
to operate on a sound financial basis. 


AMERICAN REGISTRY OF PHYSICAL 
THERAPISTS 


Report on Examination 
For the Year Ended December 31, 1955 


May 1, 1956 


Board of Registry, 
American Registry of Physical Therapists, 
30 North Michigan Avenue, 
Chicago, Illinois 


Dear Sirs: 


I have examined the balance sheet of the Ameri- 
can Registry of Physical Therapists as of December 
31, 1955, and the related statements of net income 
and surplus for the year then ended. My examina- 
tion was made in accordance with generally accepted 
auditing standards and accordingly included such tests 
of the accounting records and such other auditing pro- 
cedures as I considered necessary in the circumstances. 


A 

A 
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4 
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ANNUAL REPORTS 


In my opinion, the accompanying balance sheet 
and statement of net income and surplus present 
fairly the financial position of the American Registry 
of Physical Therapists at December 31, 1955, and 
the results of its operations for the year then ended in 
conformity with generally accepted accounting prin- 
ciples applied on a basis consistent with that of the 
preceding year. 

I submit the following exhibits: 


Exhibit 
A—Balance Sheet, December 31, 1955. 
B—Statement of Net Income and Surplus for the 
Year Ended December 31, 1955. 


Yours truly, 
Joseph Kanovski 
Certified Public Accountant 
Exhibit A 


American Registry of Physical Therapists 
(Incorporated in Illinois — Not for Profit) 


Balance Sheet, December 31, 1955 


Assets 


urrent Assets: 
Cash: 
Michigan Avenue Nation- 
al Bank of Chicago . .$23,923.14 


Bell Savings and Loan 
Accounts receivable — dues 
and registration .......$ 1,218.00 
Less reserve for possi- 
United States Savings bonds 
45,000.00 
Accrued interest ......... 409.97 
$72,401.11 
Liabilities 
Current Liabilities: 
Accounts payable: 
American Congress of 
Physical Medicine and 
Rehabilitation ...... 4,295.34 $ 6,650.69 
Accrued federal excise tax 21.15 
Dues collected in advance 
Deposits with applications 
(subject to refund if ap- 
plications are rejected) 1,545.00 
Total current liabilities $24,284.84 
Surplus, per Exhibit B ...... 48,116.27 
$72,401.11 
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Exhibit B 
American Registry of Physical Therapists 
Statement of Net Income and Surplus 
for the Year Ended December 31, 1955 
Income: 
$18,350.00 
Registration fees ........ 8,010.00 
Sales: 
1,205.33 
Miscellaneous .......... 14.08 
Total income ... $28,862.66 
Expenses: 
Share of office expense 


billed by American Con- 

gress of Physical Medi- 

cine and Rehabilitation $12,000.00 
Examinations — supervision 


OMG 1,597.00 
Board meeting .......... 827.37 
Purchase of pins ........ 500.00 
Office supplies .......... 2,378.41 
Special conferences ...... 1,810.69 
Office equipment ........ 563.15 
Fidelity bond premium ... 35.65 
Professional fees ......... 2,042.00 
Provision for losses on un- 

collectible dues ........ 145.00 * 
Purchase of emblems .... 98.28 
Donation to World Con- 

federation for Physical 

2,500.00 
Legislative Committee .... 2,160.00 
Miscellaneous ........... 81.81 


Total expenses .. 26,739.36 


Net income for the year .... $ 2,123.30 
Surplus at beginning of the 
year 


$45,992.97 
$48,116.27 


Surplus at end of the year ... 


Respectfully submitted, 


AMERICAN REGISTRY OF 
PHYSICAL THERAPISTS 
Dorothea C. Augustin, Registrar 


the best 


OF MODERN SHORT-WAVE DIATHERMY 
| LIEBEL 


| diathermy units 
; COMPARE . . . and buy the best! Liebel- 
: Flarsheim is the number one name in 
: short-wave diathermy, and L-F precision- 
: engineered diathermy units are in daily 

use by leading doctors, hospitals and 
institdtions throughout the nation. 
MODERN SHORT-WAVE DIATHERMY is the thera- 
peutically sound modality that is right for every application 
where thermal therapy is indicated. L-F Frequency-Controlled 
: Diathermy Units offer POWER A-PLENTY for any and all 
: treatment demands, with UNPARALLELED FLEXIBILITY 
of application. You can treat ANY area—ALL areas ef- 


ficiently, effectively with MAXIMUM PATIENT COMFORT 

° and SATISFACTION. L-F Units successfully operate air- 
spaced plates as well as hinged treatment drum, utility appli- 
cator, ete. PROVED THERAPEUTICALLY EFFECTIVE, : 
convenient, economical, safe. F.C.C. APPROVED, UNDER- e 
WRITERS LISTED. 
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LIEBEL-FLARSHEIM CO. APM 
Cincinnati 15, Ohio 


Gentlemen: Please send me your latest 6-page 
brochure describing L-F Frequency-Controlled 
Diathermy Units. No obligation. 


NAME 


ADORESS 


CITY/STATE 
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Specialists in AX Dependable 
Repair 
Medical 
FRED LANDAVER CO. | 


Equipment for 11 BLENHEIM COURT 
ROCKVILLE CENTRE, L. |., NEW YORK 


I, i [ T, r 


Rehabilitation bay and soll 


and Dia nosis ° 
¥ REPRESENTING LEADING MANUFACTURERS Good Used Equipment 


ARCHIVES AVAILABLE ON MICROFILM 


The ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION 
is now available to libraries on microfilm. A microfilm edition will be 
sold only to bona fide subscribers of the ARCHIVES, is not for resale 
and will be distributed at the end of the volume year. 


For further information, inquiry should be directed to UNIVERSITY 
MICROFILMS, 313 North First Street, Ann Arbor, Mich. 


LEIGHTON FLEXOMETER 


Patent No. 2,565,381 


A highly accurate 360° gravity-type gonio- 
meter designed specifically for range of joint 
motion measurement of the major segmental 
movements of the body. Specifically suited 
to the work of orthopedic and physical med- 
icine specialists. 


Special features include: 


(1) self zeroing dial and pointer (2) locking 
devices for both dial and pointer (3) suitable 
for trunk as well as extremity measurement 
(4) is precision made. 


$94.50 


SOLD EXCLUSIVELY BY 


LEIGHTON FLEXOMETER Pp. o. Box 31, CHENEY, WASH. 
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Assistance of Many 
of the Netion’s F 


tree will grow.” 


partments, Kinder- 
Play 


The Bailey Tripod — Crab 
Crutch is a new and versa- 
tile ambulatory aid. Spade 
type hand grip is exactly 
centered above three legs 
for maximum stability. 
Made of light weight tubu- 
lar steel. 


Bailey Safety Training 
Stairs provide a graduated 
training program from easy 
4” steps to 10” steps. Ab- 
solute rigidity instills con- 
fidence. Exclusive safety 
features accelerate training 
progress. 


DESIGNED BY BAILEY 


Bailey’s Therapeutic 
Furniture establishes the 
correct posture—for ‘‘as 
the twig is bent, so the 


EXCLUSIVELY FOR JAY L. WARREN, INC. 


Bailey Parallel Bars 
contain every feature 
considered essential by 
leading authorities in 
the Physical Therapy 
field. Floor mounted 
types, semi-portable 
types and models for 
children. 


Bailey Relaxation Chairs 
are the complete answer 
to every seating prob- 
lem of the Occupational, 
Speech and Physical 
Therapist. Full range 
adjustment of seat, foot 
board, back and tray 
positions. 


Bailey Treatment Tables 
are extremely well con- 
structed; are available in 
several models and can be 
had with or without stor- 
age shelves, drawers and 
adjustable back rests. 


7 

1) 

Adult Reh« . | 

NE ractive 

| | : Copy of the NEW Attr 

Write Fer Catalog 

947.49 W. BELMONT AVE CHICAGO 13. 1LL 
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High output with 
high thermal 


effectiveness... 


with the new G-E F-III Inductotherm 


Y OULL appreciate the ease and facility 
this new G-E Inductotherm diathermy 
unit offers for administering the full 
range of treatments. Clean, modern, func- 
tional design puts controls at your finger 
tips for ease of use and maximum visi- 
bility. No bending to read dials — no 
reaching past electrodes to set controls. 
Basic unit includes a fully-adjustable 
contour-following electrode. Optional are 
the 12-foot cable electrode (illustrated ), 
fully-adjustable air-spaced electrodes, and 
an electrosurgical kit. 

Add to these features the F-III’s out- 
put of 225 watts plus high thermal effec- 
tiveness —and you have a diathermy unit 
which efficiently delivers large doses of 
heat to the deep vascular tissues. 

You'll be surprised to learn how little 
your investment will be when you add 


the G-E F-III Inductotherm to your prac- 
tice. Get all the facts from your nearby 
G-E x-ray representative. Or write Gen- 
eral Electric Company, X-Ray Department, 
Milwaukee 1, Wisconsin, for Pub. 0-85. 


G-E advanced engineering gives 
you this too: 


@ Crystal oscillator circuit assures con- 
sistent operation at internationally 
approved frequency. 


@ Electrodes attach to rear of unit — 
no cable interference. 


@ Convenient switch cord lets patient 
shut off unit at any time. Preset timer 
automatically ends treatment. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


a 
ss - 
F J, —— 
* 
4 
A — 517 


EXERCISE & SHOULDER WHEELS 


PORTABLE MODEL 


The LaBerne Portable Exercise and Shoulder Wheel was de- 
signed for over-bed or wheel chair use as well as in the 
Physical Therapy Department. Mounted on a “telescopic” 
tube with height adjustment with steel base and lock 
costers. The wheel itself is mounted with swivel joint 
adjustable to five positions from vertical to horizontal, 
offering many exercises not possible with conventional 
wheels. The counter-balanced wheel is 24”, with an 
djustable handle making available up to a 48” arc, and 
is mounted on roller bearings with sensitive resistance 
adjustment. Price $145.00 


WALL MODEL 


The LaBerne adjustable height Wall Model Shoulder Wheel 
is a counter-balanced 48” wheel mounted on roller bear- 
ings and a “telescopic” tube. It is adjustable to any 
desired height and has an adjustable handle offering any 
desired arc from 12” to 48” with a sensitive resistance 
adjustment. Price $85.00 


Same as above without height adjustment, with wall 
plate mounting. $59.50 


All prices are F.O.B. factory, Columbia, S. C. 


u« La Berne Manufacturing Company, P. O. Box 5245, 
Columbia, S. C. Phone 2-8609 


ORIGINATORS OF THE “WALK-OFF” PHYSICAL THERAPY TABLE 
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MODEL 3000-S 
F.C.C. APPROVAL — U-108 


MODEL 3200 
F.C.C. APPROVAL — U-109 


Two New F.C.C. Approved 


Ultra Sound Units 
by Fischer 


In the field of ultra sonics, R. A. FISCHER 
& CO., one of the leaders in electro-therapy 
equipment, furnishes two outstanding mod- 
els. The 3000-S is a new version of the tried 
and proven Model 3000 —the 3000-S in- 
corporates SURGE ULTRA SOUND in addi- 
tion to CONTINUOUS ULTRA SOUND and 
IMPULSE ULTRA SOUND, at 20 watts out- 
put. Companion to the console Model 
3000-S is the new Clinic Model 3200. Model 
3200 supplies CONTINUOUS, IMPULSE and 
SURGE ultra sound at output of 17 watts. 
The 3200 comes in a portable steel cabinet 
suitable for table-top use. Both units fea- 
ture exemplary workmanship—each is guar- 
anteed a full year. Contemporary cabinets 
are finished in off-white enamel or in gray 
hammertone metallic, with special colors on 
request. The Model 3000-S sells for $545.00 
and Model 3200 is $445.00 (FOB GLEN- 
DALE, CALIFORNIA). Further details sent 
on request. 


MODEL 1200 
MASTER FISCHERTHERM 


In diathermia no machine surpasses the performance 
of the Model 1200 CONSOLE MASTER FISCHERTHERM. 
Power output is more than ample for heaviest thera- 
peutic demands. The cabinet is finished in off-white 
enamel and in gray hammertone metallic — special 
metallic finishes in shades of maroon, blue or green 
are available on request. The hinged electrode set 
(Catalog No. 1202) is purchased separately at 
$109.00. Price of the MASTER FISCHERTHERM Model 
1200 is $654.50 FOB Glendale, California. A full 
year guarantee of course. Your request for details 
will be promptly handled by our office stoff. 


Send for complete details to: CODE ARC-PMR 


R. A. FISCHER & CO. 
517 Commercial St. 
Glendale 3, Calif. 


State 


(NO OBLIGATION) 


FISCHERTHERM @ FISCHERSINE @ FISCHERQUARTZ © PEDASINE @ FISCHER ULTRA SOUND 
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OFFERING ELECTRICAL 
MUSCLE STIMULATION AND 
ULTRA-SOUND 
/ 


THROUGH SINGLE * 


THREE-WAY APPLICATOR 


AN IDEAL COMBINATION AS AN ADJUNCT ane 


tHe very popurar ror ELectRICAL 


MUSCLE STIMULATION and... 


The decision to offer electrical moscle 


stimulation and ultra-sound therapy 


through a SINGLE applicator, is the ULTRA-SOUND - + FOR MECHANICAL STIMULATION 
not too dissimilar physiological paral- PRODUCING STRUCTURAL wre /.. ALL IN ONE 
leling of applications and indications. COMPACT UNIT j | 


TIMER OPERATES BOTH 
MEDCOLATOR AND 


ULTRA-SOUND. TREAT- 
MENTS MAY BE GIVEN 
SIMULTANEOUSLY OR 

F.C.C. Type INDIVIDUALLY. 


Approval No. U-135 


Available through your dealer. Write for COMPLETE information. 


% an ferent Electrode Re 


for Electrical Muscle Stimulotior MEDCO COMPANY, INC. 
Medco Products Co., 
nate, Sane 3607 EAST ADMIRAL AL PLACE @ P.O. BOX 3275-4 @ TULSA, OKLA 


— 

The makers of WledcolaloD 

& proudly introduce the 3-WA f 
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The terrible vengeance 
of Joseph P. Fyffe 


N A WARM August evening in 1870, a 
footsore stranger in naval officer’s uni- 
form walked into East Haddam, Connecticut. 
His name was Joseph P. Fyffe, and he was 
revenging himself on the Navy for refusing 
to advance him travel money to proceed to 
his new station, San Francisco. 

He was trudging cross-country on foot. 
And conscientiously wiring in daily progress 
reports well-calculated to give his superiors 
apoplexy. His sixth, from Albany, N.Y., read 
in part: 

“Entered Albany barefooted X Com- 

fortable X Earning my keep as bar- 

tender X Local rum far superior that 
served in Navy X Am sending sample” 
At this, the Navy struck its colors, reversed 
its time-honored tradition, and began pre- 
paying travel allowances. 

Strangely enough, Joe Fyffe actually 
wound up as a rear admiral. That, of course, 
was years later; and he has long since 
passed to his reward. But his vigorous and 
outspoken independence is still alive and 
kicking in today’s Americans. That’s why 
our country is a strong, vital nation and 
why our country’s Savings Bonds are one of 
the finest investments in the world. 

165 million Americans stand behind U.S. 
Savings Bonds. There is no better guaran- 
tee. So buy Bonds regularly —and keep the 
ones you buy. 


It’s actually easy to save—when you buy Series 
E Savings Bonds through the Payroll Savings 
Plan, Once you’ve signed up at your pay office, 
your saving is done for you. The Bonds you re- 
ceive pay good interest—3% a year compounded 
half-yearly when held to maturity. And the 
longer you hold them, the better your return. 
Even after maturity, they go on earning 10 years 
more. So hold on to your Bonds! Join Payroll 
Savings today—or buy Bonds where you bank, 


Safe as America — 


US. Savings Bonds 


The U.S. Government does not pay for this advertisement. 
It is donated by this publication in cooperation with the 
Advertising Council and the Magazine Publishers of America. 
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CARDIOPHONE-CP-3-6 


CARDIAC DEFIBRILLATOR-CD 


MEDI-SINE with GALVANISM-1400MG MEDI-SINE 


Oo -4@ 


400M MEDI-SONAR PORTABLE.| 


100 


MEDI-SONAR CONSOLE-1050 


MEDITHERM. 1600 


ULTRA VIOLET-600 


For the Best in Medical Electronics 


—Specity DALLONS 


Dnllans 

respected for more than 25 years 
for their many valuable 
contributions to the science of 
physical medicine, is constantly 
increasing the number and 
scope of its products, making it 
possible to offer one of the most 
complete lines available. 


All Dallons equipment is sold 
only through carefully selected 


franchised surgical supply dealers. 


For descriptive literature 
write to manufacturer 


5066 Santa Monica Bivd., 
Los Angeles 29, Calif. 


NAME 
ADDRESS 
CITY 


I‘m interested in: 


My preferred 
surgical supply: 


Please mail FREE literature to: 


ZONE 


STATE 
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Dallons but { 
PHYSICAL MEDICINE and CARDIOLOGICAL 
| 
Vas > 
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MASTER UNITS 


Four all stainless 
steel models tc 
meet the various re- ; 
quirements in hos- 
pitals, clinics, phy- 
sicians’ offices, and 
patients’ homes. 
Automatically main- 
tains Steam Packs in 
water at proper 
temperature — con- 
stantly ready for 
immediate use. No 
plumbing used. 


E-1 
4 Pack 


D-3 2 Pack 


Now moist heat can be applied conveniently, 
effectively and with a minimum investment in 
equipment. No dripping, no wringing, no re- 
peated applications. Each application gives 
at least 30 minutes effective moist heat. The 
Steam Pack is merely heated in water, wrap- 
ped in a towel, and applied. Standard equip- 
ment in leading hospitals and clinics across 
the nation. 
DESCRIPTIVE MATERIAL ON REQUEST 


CHATTANOOGA PHARMACAL CO., INC. 


CHATTANOOGA 5, TENNESSEE 


12 Pack Mobile Unit 


Combination THERAPEUTIC 
TANK AND POOL, Model HM 
1200 .. . A special stainless 
steel tank permitting a com- 
bination of passive and vol- 
untary exercise with hydro 
and manual massage, while 
avoiding the necessity of at- 
tendant entering the water. 


ELECTRIC 
CORPORATION 
50 MILL ROAD, FREEPORT, L. I, N. Y. 


ILLE 


LITERATURE ON REQUEST 


ENGINEERED 
for efficient, 
economical service 


Combination ARM, LEG 
AND HIP TANK, Model 
HM 601... Stationary, 
stoinless steel unit for hy- 
d and sub 
therapy. Water mixing 
valve is thermostatically 
controlled. 


9 


Hudgins MOBILE SITZ 
BATH, Model SB 100. . . 
For hospital, clinic or of- 
fice use . . . sturdy stain- 
less steel and aluminum 
. . easy to clean and 
assemble. Electric heater 
(optional) maintains tem- 
perature of solution. 


HYDROCOLLATOR 
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*indicated therapy for treatment of TRAUMATIC INJURY 


In the treatment of 590 cases of acute traumatic 
conditions: myositis, fibrositis, and sprains of 
the ankle, knee and wrist, 93% 
cessation of symptoms was obtained by ultra- 


relief and 


sonic therapy. Leading athletic physicians as 
well as general practitioners are finding ultra- 
sonics invaluable. 


Hundreds of papers have been published in 
medical journals concerning the use of ultra- 
sonic therapy in medicine. Reports range from 
the empirical to carefully followed clinical 
work with controls. Results recorded have 
been largely encouraging, with some private 
comments from lecturers to medical groups 
such as “astounding—I can only suggest you 
try ultrasonics in your own practice.” 


behind the 
hands that heal 


THE BIRTCHER CORPORATION 


the world’s largest volume producer 


of electro-medical-surgical devices 


Many of the more enthusiastic papers have 
been presented by busy general practitioners 
who report on such common disorders, both 
acute and chronic, as: Bursitis, Osteo, Verte- 
bral and Hypertrophic Arthritis, non-healing 
Varicose Ulcers, Scar Tissue, Herpes Zoster, 
Low Back Pain, Disk Syndrome, Joint Trauma, 
Epicondylitis, Athletic Injuries, Asthma, and 
a host of others. 

We have an excellent collection of these re- 
prints, which we will send on request. If you 
have patients who are not presently respond- 
ing to other therapy, let us arrange a demon 
stration of the Birtcher Megason in your office 
Use it for two weeks, especially on acute cases, 
and judge the results for yourself...no obli- 


gation of course. 


APM 

THE BIRTCHER CORPORATION Dept. 

4371 VALLEY BLVD, LOS ANGELES 32, CALIF 


Send me Medical Ultrasonic re-prints. 


[1 I would like a demonstration in my office. 
Dr. 
Address 
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